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Introduction 


n ing dlC 197 ° S ' mfIanon ^ unemployment were high. In such lean 

i2P rs ' TWf* grow subsran£ial bac ^ d r was a 

} oitng man who did that. 

Good times returned in the 1980s and continued into the 6rst half of the 
T decade of the new millennium fat years. I was there. In easy times people 
g to restaurants and cake summer vacations; not me, I continued gardening. 

davl 1! tj” 63 ^ arS °^’ St ^ ^ exi kk enough to touch my toes (on a good 

wlnt f ° T “ " m ° mi °S' S ”’° rk StiU ***% majority of 

we ear m our household, still doing it 12 months a year. These days I fee I 

a LIT S T C ^ ^ W ° rJd ' S m ° Sr remote l*« 7-mama, 

Fm L r3t r " ° Urb 1 3ClhC 1S,an< ^ WItl1 a el ‘mare c har is a lor like Oregon’s, 
is el ,in a R 5 ? en ' ,0}, * Slight SCnSe ° f detachme nt as I watch how the planer 
I wish f J ! SnUm3 iS " 0f Sdf ' suffide,lc ' so 1 «• not nearly as detached as 

r shonwT d be ab ° UC the hard rimes 1 forcsee comin 8- 1 bave che feeling that 
ate . t,: ■' ,orn ^ gardening knowledge I’ve accumulated with those who 

. y SOon £ om g rp need it, which is why I wrote this book. 

ins Book? T fer ^ 40 UnfbrtUnare chan « e happened in veggie garden- 
bivard n 2 a maga3 ' ne M** homestead and 

chat you coTTi. L g ™ Wln « '^'separated plants in rows fkr enough apart 
versallv d W3 , etwecn r hem - disappeared. Row gardening was uni 

^Ptoduei"^ 3 ,T tC ° f *T* inemci ™ with «*** and 
b <-ns t [ } packed, deeply dug, super-fertile, mass well irrigated. 
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raiscd-bcd systems became fashionable. As I write this book in 2005, intensive 
gardening still reigns* 

When I started suburban backyard food gardening, John Jeavons was 
j ust starting to write about intensive gardening, and that was the method [ 
usrd Five years later 1 became a. back-ra-the-landcr and continued to garden 
intensively even though I had a five-acre (two-hectare) homestead and could 
have spread my plots out as widely as 1 wished. In 1979 I created Territorial 
Seed Company a homestead-based mail-order vegetable-garden seed business, 
and by 1984 1 had written three gardening books recommending intensive 
methods, 

During the 1980s, when intensive had become standard practice* several 
things came together to teach me it was not the best way, Because I was run¬ 
ning a seed company, 1 had to do variety trials. What are variety trials, you 
ask? Well an honest seed business does not sell just any old. variety ot seed 
that has been recommended by Someone Else. You decide for yourself what 
to sell after testing numerous varieties. Trials require that you grow plants far 
enough apart that each can develop to its full potential One thing I noticed 
h um doing this was that my trial plots didn't need nearly as much irrigation 
35 my intensive veggie garden. Another was that these well-separated plani^- 
S 01 llUk h krger; they tasted better than crowded vegetables did when the} 
ucrcm harvested promptly; and many vegetable species grown that way 
yielded more in relation to the space occupied, not less as 1 had read in books 
by intensivist gurus, 

1 sold the seed company in 1986, With lots of free time and several actc s 
" g ^ denjWe land t0 play with, 1 researched the nearly lost art of vegetable 
extr y without irrigating at all, which is mainly done by putting pi® 11 ‘ 
bunk J ^part. Having mastered this, l wrote VVuft'nviJt’ VfejewM*’ - 1 sn1 
0 f (\ ^ 8 ar dening in Cascadb. (a bioregion encompassing those \ 

e«uittrv Washin g to " wcsr the Cascade Mountains, the redwo 

bnj f V 0tthcrn CaUf <™*. and the islands and Lower MainM 1 
k is «ot of print now. w 

davs I t, i * tri£en^w c 

^ethuj t \ v 1 longer raise my vegetables using the extreme ^ 

! WtT (l , r [ a dvocated by Everybody Else. And 1 irrigate mu j 

t " ;llcvc I'vcTl. 11 1 Jicl not 1,ave irrigation, 1 could still grow my g-" 1 
° LlT Methods that best suit the coming hard d nuS 
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The coming hard times 

Several flows are inevitably joining and reinforcing each other, becoming a 
global river of change. 

We are soon going to base our civilization on something other than oil 
or else we aren't gomg to have much of a civilization left. Soon, everything 
made With oil ts going to cost a lot more: gasoline, food, clothing, transporta* 
non, heating of houses, etc. And after that, if oil is still the basis for .almost 
everything we do, then everything is going to cost even more. 

At the same time as oil is getting scarcer, average people in the countries 
with older industrial systems are going to have less real purchasing power. 

I his is die inevitable consequence of a global economic system. Attempts to 
protect English-speaking labor from competition wirh Chinese or Indian 
<1 ->or will prove furile and self-destructive. Working people will have les, ro 

spend, while much of what they have gotten used ro buying in these recent tat 
years is going to cost more. 

Many will respond by producing some or much of their own food. Bur 

rhose practicing raised-bed intensive methods will discover that intensive use 

oi land requires large quantities of water, ma no re/compos r, and fertilizer. It 

t ey could make a comparison, they would find that highly intensive beds 

quiit- more of their time and efforr than the slightly increased yield justifies 

Water has become scarce in many places. Flow from rural wells is drop 

pmg as many new households pump from the same water table. At the same 

tlme ' WaLcrs hcds are becoming ever more degraded. lessening the reef urge of 

ndu a ter. Elecrt iury will go up in price as oil does, so pumping water will 

i so Ltxsr more* Folks on municipal water systems will pay more because both 

P cation and pumping are energy dependent, in short, town water may 

* ° ri L ° Sr lSO mLlc h that even if it is available, and even if watering of gardens 

* 'p We ^' r 111 *£* Ke J gardening os it has been done will Induce economic pain. 

r | 0t rLmirel >' m most temperate climates, vegetables can be crown u rrli hr 

f ln igarion. Our ancestors knew how ro do this in the days before 

Wr tanne out of pipes underpressure. In this book I will shou vou how to 
Ll ° l t as well 

or ( ,tl h i eiJi^ers* and many organic ones roo, .ire made with perroJcum 

«btai Ur 1 S ° are to become marc expensive. If you ean only 

aUl STna ^ aniou nfs of ordinary manure or homebrewed compost in their 
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, - w , cxdzmw system will enormous! y outproduce highly 
r ;.K-c, an e* Tt * *- ^ book j wj || s | low you how to make effective 

demanding intensive beds. In tins no 

L« ip* »1 «i*»“ undue cfoc. >nd ho* » choose and u* 

A, L 0** avoiding overme, which » a common goring myukc. 
Building up mil excessively not only wastes money and eftorc, but also lowets 

the nutritional content ol your vegetables. 

Its true that there are a few kinds of vegetables, like celery a nd cauliflower, 

that require dcttcmely high levels of soil fertility Rather than try to make 
super-fertile -soil for demanding crops by using manure or compost, l will 
show you how to concoct an inexpensive organic fertilizer blend made entirely 
of agricultural waste products and crushed rocks, 11 this complete organic tvi j 
rilszer is used to supplement modest amounts of manure and/or compost, the 
tood your garden produces will contain Ear more (human) nutrition than veg¬ 
gies grown by any other method. 

This hook is tor people who must have a good result* But veggie gardens 

started with garden-center seedlings and picture-packet seeds often done have 

a griiit result. Seedling raisers and mass-market picture-packer seed businesses 

are not always ethical The successful home gardener must start with Strong 

weds and truly healthy transplants of varieties that are dependable and pro- 

<lucti\c, I was a seedsman. I know the trade. I will tell you who to deal with and 

ky si }m II be a smart buyer and end up with a successful garden. You H 
^nd a lot less* 

Uc T ma ^ lzs[ies ' § ar den centers* and seed catalogs all promote tin 

uXru'il. appCaling merch ^dise is useful and essential — that you nc*j 
Ptopctb ° V£ ^ C garden successfully you only need a few hand tools, 
dbne. ft ut V £°^8 t0 educate you about this as your grandfather should h& e 
cribUv w\^ 1 mnL a grandfather who knew how to grow vc ? 

! h f earths lf^, 1 ^ lnriw w k° sharpened shovels and hoes and works 

fe«L U ^° W itf ^ going to be the gardening grandfather )° u 


f Um 8land 

0 ^eeai otQffi , 

* g^tr otl4 0Q you have to use a fair bit of land* Not acres> tit 

biit [ Ulir ***** f° r complete family food self" sl1 ^ 

l ^ an 3 postage-stamp beds in a tiny backya 


INTRODUCTION 5 


People in the United Kingdom experienced hard rimes from about mO 
to the early 1950s. During World War & with survival as a nation at srake. 
they had to do everything possible to produce as much food as could be raised. 
Eveiy bit of farmland that could be cropped grew essentials like cereals and 
potatoes; consequently most kinds of vegetables were scarce. So during 
wartime the country expanded the'allotment/'a British term meaning a com" 
inanity garden plot, into a national institution. Every council local 
government) was required to make an allotment available to any resident who 
requested one. By law, each plot, provided for a token rental, had to be at least 
300 square yards or 2,700 square fret (about 250 square meters). Some peo¬ 
ple would rake two plots; one for vegetables and the other for small fruit. 
People would spend time on their allotment after work. Sunday afternoons 
became gratifying social events at the gardens. Many of rheplots sprouted tiny 
ockable shacks made of recycled materials in which gardeners kepr a few tools 
and an old chair, roo, which they could pull out into the sun and rest in as they 
c arted with the neighbors and sipped a bortle of warm English beer. 

Only a few allotments still exist in the United Kingdom because the econ 
omy has been good there since the early 80s. But during hard rimes, having 
4700 square feet of veggie garden made all the difference between health and 
sic "ness, between having enough to eat and low-grade hunger. 

\ not In t example comes to mind. The Cubans had especially hard rimes 
alter the l a || of the Soviet Union. Before 1991 they had barely been gemng by 
r 'ough raising sugar, exporting ir to the communist bloc nations, and 
importing tv ’°^ anc * ? ;ls - The Cubans responded to rhe collapse of the Soviet 
inTT * breaktng up their huge co-op sugar farms and converting them to 
.- K ' Ua ^ foldings. City people were freely grained garden blocks ar the edges 
o towns and cities; each block was a third of an acre. Today, half of rhe pro- 

. ,Tf >llMlmC ^ ln Havana is grown in Urban gardens. And urban gardens 
on/ llV fH ' r ' le ve g cta bles consumed in ah of Cuba. Today in Cuba 

,oods arc scmv - Neighborhood gardens and comnuitun 
dn ls ' U CUra ^ £ mu p s not only produce food for their members, bur rhey .iriu 
execs ^ r °/ UeC W sc hools, clinics, and senior centers and still have enough 
|y - * P r0 “ LC to se ^ a bir in neighborhood markets at low prices. By the 

friw rm n ' C ° rlU ' >C;lr 2000, t,u ‘ rc wcre over 500 community veger.tble stands 
- owag in Cuba, with prices at 30 to SO percent of the prices at fanners 
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markets. No one is hungry; the people arc well nourished despite ongoing eco 
nom it sanctions from the US government. What is most interesting to me is 
that all this produce is organically grown. The Cubans are now on the planets 
leading edge in developing holistic non-petroleum-based horticulture* 

The community garden has not yet caught on in North America. The ones 
I supported in Eugene, Oregon, during the 80s and early 90s provided plots 
that were too small for a serious gardener like me to want to bother working. And 
l was shocked at that time to see how many unclaimed plots there were. A 
serious gardener could have rented three or four or ten of them and had a half- 
decent garden# but no one did that. I guess that's how people think in fat years. 


Size of your garden 

! wish l could tell you how much food could be produced from a particular 
amount oi land, but there are coo many factors at play. How fertile is che 
land: How deep and what type is the soil? How skilled is the gardener: How 
much water is available, either from rainfall or from irrigation? How will rhe 
weather be that season? What sorts of vegetables will be attempted? Will the 
crops be ideally suited to the climate and soil? What quality oi seeds will he 
u.^ed? Yvhat is the latitude (which determines the duration and strength of 

sunshine for die growing season)? How many frost-free days are there? How 
severe ts die winter? 


As a rough gauge, take die 2,700-square-foot wartime allotment plot in 
the United Kingdom, Britain's cool and frequently cloudy summers mean that 
C u %etables grow more slowly than they usually do in the United States 
, r tm ^ aru da. But on the plus side, the mild English winters allow g :ir ' 
British mari ’ ltcas 10 harvest frost-hardy crops year-round. The wartime 
c _ J ' f? c xpetccd to make a complete family diet out of 2,700 square 
as nUK k l ’ ' a 1 C!> ' ^ lcil SQ ^ ot life was bread from die local baker. They ate 

from the &Un VT ^ could 8 et - Thc children still drank 

did not ma i r ° ‘ l l 1 ^ llrln ? the war years vegetables, including potatoes. 
Tasim ^ morc than a third of the family's total caloric intake. 

found in U K Th ***! a sli 8 hd X milder winrcr climatc 
buKcoli, c^l. ” permits me to actively grow root crops, coles (i-*" 

IliL ^ T t and salad greens during all the chilly frosty 

beans, tomatoes, and corn. Over half my gaiT 1 


mniuKi, when 1 
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area produces two crops each year. 1 use about 2,000 square feer (200 square 
meters) of actual growing area (not counting paths and surrounds) to supply 

y wilich fccds 3 famiI y rf »o adults (no kids). My garden JL 

hies make up about half the daily calories we eat year-round. Add in thearea 

used by paths and surrounds and I’m up to nearly the 2,700 square feer of the 
British allotment. 

Presently I can afford (and do conveniently find offered for sale) ail the 

high-quality concentrated organic plant nutrients (fertilizers) my garden can 

use. Ifl had to scavenge fertilizer and make compost from all available Waste. 

(possibly including our own humanure), the production of my garden would 

drop. Drop how much? Maybe by a third if I made good compost; drop by 

half or morc if I made poor compost. (I'll explain making effixrive compost 

■ n Chapter 7.) I could make up for that drop in productivity by using more 
[and — if I had it. ' 

H rhe earth freezes solid in winter (meaning no winter garden unless irs 
f Un er P Jasric ° r $m}> increasing the growing area by half and preferring or 
en , erter) storing produce in a roor cellar for winter would do the trick, If 
irrigation is m short supply or nonexistent in a climate that usually has docent 
summer rainfall, then increase by half again, zo 4,500 square feet (420 square 

mU * l,V " dlc area ncedcd t0 produce half the years calories for two adult s h 
H dny wonder that the typical small-town building block has, until recently, 

3 hsdt acre Cwhich is about 21,000 square feet/1,950 square meters)? A 
* at ii * 2e ' 1ls rooni for a significant garden in the backyard. 

ries ^T m ° rC dlin S‘ ^ Y om §°^ is k» produce not half but nearly .ill the caio 
nr j’ 111 nytnnon needed year-round, and if your family can depend on rhe 
orj ^° raro as healthful staff of life, then you can add more land in 
ft ° sacks and sacks of nurnnous spuds or sweet potatoes, If voui 

me \ TC i rr igarion, add ar least 500 more square feet (45 square 
and * ^^ r0Wltl S arca fo f cac h adult in rhe family, if there is no irrigation 
(a no * V€ l ^ C r ‘ dmcr P arts N° rt h America casr of the 98fh meridian 
p/Q ^ S ° udl ^ nc r u j ming through Dallas, Texas), add about 750 square feet 
plnis 1 f nu ra - < ) per adult. I he good rhing about potatoes is rhar working 
^mounr C f * SC ^ C C,1J1 done entirely with hand tools. Id produce rhe same 
a s mu . . nyrr * r *°^ by growing cereal grains would require five to reri runes 
aru I H1 Person. I he health fill potato is really the thing for getting 
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• u-h h.rd ilfyou done«*** *f *« P<™° “ * ^dv pro d„ci„ g 
food pl^ skip forward ro Chapter 9 and read what else 1 have to say about 

the common spud* ! 


The healthful spud 

The ‘ Irish potato actudt'v is a native (South 
American crop from what is now Peru and Bolivia. 
However, to arrive in North America it first had 
to be carried to Scain in the 1 SOCK For two cen- 
tunes the Europeans considered it only an 
amusing oddity until in about 1700 a olanl 
grown in a botanical garden in Sidhy began form¬ 
ing tubers early enough in the season to be useful 
in temperate latitudes. Then me potato's amaz¬ 
ing productivity caused a massive increase of 
poouiatfor throughout northern Europe, these 
people became the migrants who so rapidly filled 
‘ .Orth American farms and factories. 

Before the English brought potatoes to 
North America, the native North Americans prac¬ 
ticed an agricultural system based on com beans, 
sguasn and ^unfbsvers crops that had probably 
moved mto North America from Mexico about 
1,000 years before the arrival of the English. This 
gardening system required nearly an acre to sup 
port an extended family. The English-speaking 
AiMkzms adopted the Native American crops; 
combined them with food crops brought from 
England, which included the potato from South 
America, brought the sweet potato (probably 
from the Caribbean* and created a hybnd agri- 

cuhufai tyittm combining the benefits ol three 
comments B 


Is that enough space? 


This still may not he enough space. 
There's one more thing I haven't yet 
told you. It the soil where you live 
does not freeze solid in winter to a 
depth of at least 18 inches for at lease 
a few continuous months, it is proba- 
bly not possible ro grow a vegetable 
garden on the same land for more 
than three to live years before serious 
doubles arise with diseases and/or 
soil-dwelling insects. Many people 
living in mild climates have grown iW 
family garden in the same place tor 
more than a generation and thin 
everything is line. But these folks hau* 
forgotten, or were never told by their 
predecessors, that some kinds of h 


erabies that once were easy to produce 
on that plot now seem impossible f 
grow. They have also forgotten- 
never knew, that the output pc 
used is considerably lower now fh fl 
was during the first few year^ of £ 

dening there. ^ 

Winters freezing hairs ** ^ 

biological process. When the 

comes, the soil ecology >r ‘ ir . . 
4 - prcuu tn 

again, but horn near zero. 

cold start, useful soil m |Ut *. 
and small soil animals have * 
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chance ro dominate as do the unwanted ones The m j 

out with crop rotation and a bit of comp*" * ^ * **** 

I stated a few paragraphs ago thar presently mv own * lr 1 
2.000 square feet (200 square meters) of >mmed WflJ T, . ^ * 

bed,. Now I wiB cwfa, M , ha « nc „, y *„ ^ 

large section of mp land is always resting not being femiiaed.' nor hem 
watered, growing rough grass and c fife a pasrure. The grass areas Je 
roughlp mowed a few times each summer, and all the cuttmgs Ac allowed to 
he m place ro decompose. The British name for this praeriA is a lev. Last 
three to five years, a ley rebuilds the soils content of organic matter and 
stores the biological process ro a stable, healthy balance. Even- four or five 
years, most of my vegetable beds are pur ro rest in grass, and the grass beds are 
turned over and begin to grow vegetables. For the first two years after break¬ 
ing the sod, veggies on the new ground grow noticeably betrer than the ones 
on the old beds were doing. By about the fourth j’ear, the appearance oi dis¬ 
ease and slower overall growth tells me it is rime to rotate again, 

Thus the size of my garden has doubled. In my case, from 2,000 square fee r 
of grow mg beds to over 4,000 square feet , >F0 square meters'. Add paths, 4 
couple of currant bushes, four small fruit trees, some asparagus and perennial 
ht- rbs around the fringes, and I am using 733 square yards (about 6,500 square 
cer or 600 square meters) inside a wildlife-proof fence. W hy 6,500r Because 
- *** I live the fencing comes, in rolls of 100 meters i 109 cards and when you 

Ur3 P meters of fencing around the outside of a square, that is the area you 

end up enclosing. 


Becoming a vegetablestarian 

^° u have to be a vegetarian or a vegan. Its an absolute thing. I here»no haifwai 

about it. Either you eat meat or vou donr Either rou eat dairy and egg* or you 
don't. 

AdgerabJeatarjanism is nor like that. First of all, tire u ord itself will nor be 
-■ound! in any dictionary because I made if up. W hen Id lecture,, someone 
ll ld always ask me if 1 was a vegetarian* Nkv I d quip- • :r a regrr , 

Thats a person who mostly eats mostly vegetables most of the tune. 

Since vegetabicararianisin is mv own word* it is a lor i'-kr I am 1 
cct -1 have known for a lot of wars how I should eat. 1 aspire ro eat chat way 

l 






...l , i will frd better, be healthier, itt-gnu-un- 

.....- 

r,sr.,’,a 3L«£... ; '" ,v " hW 7 miM - 

ZL* „«t*... m .#• ** 1 *7 -r , 

Win-, l started gardening 1 was a young puppy <A on\y 5 1 years old. I had 
a strong intenttoit then «* ** hasnt changed DMt Mv aim was to haw 
Kwi 1 produced myself make up the largest possible part ol my diet, a t nm,- i 

1 never expected to eat only vegetables. 

! M.trtcd down this road as i typical meat and-potatoes eater. On our Inst 

suburban homestead 1 had rabbits in cages and chickens m a h'uced card 
under the hnn trees. I ewn fattened a friendly young steer named Moocrnv 
jnd put bts manure inro tire compost until Moocow s body, pet fee tit *in and 

w t ,\ pp e l 1 . we nt li \t o t h c t reeze r . 

1 didm stop eating rabbit because killing them was dist asteful. It was not 
regret over murdering old Moocow that put me oil beet When 1 first 
started gardening. Id sit down at the table and eat the meat and potatoes 
first, then fill m any gaps with a bit of broccoli or salad. A few years latei I 
would fiis my belly with broccoli and salads and sliced tomatoes ... and then 
Imd l was too lull to bother with the meat. I had umntencionallv become a 
vcgeiableaurUtu So 1 sold the sturdy cages I d built to house the rabbits and 

w.u relieved of committing murder wholesale. We did keep a few chickens, 

but mainly tor cess. 


We 
•i himv * ,IK ^ 


Ganlenlfig through my own hard times 

!" 1978 l . W “ * ***** old - ,turrici1 with no kids, and had a thriving sm. 
r;7 ve SS'c prfen. lots Of free rune, pleruv ol monoyj | 

bou’hi I '.* ° W °* m r * Cc and homestead. sold almost everything' 

to °‘ ,st Rai,gc vaUc >‘- F ° r thc firsr ^ 

published a garden' u i * ' ,v edon saving. 1 lu- iu-vt ve.it l wrote an 

a shuv-Mn;^.. fbl,,. fb M ’ ltU ' a * mail '° rdcr V C'C"‘ seed 
leiiuutul Seed (’ «.» **W®*dwitto bea break-even venture, a ' 1 

then th, savtu y. * ’ *>faft nuking good profits until mid 

> wen- tong gone, 

ri’weenthe last hall ol'loeri , „ 

WM the seed eonnw, i ‘ ** fam hjl( °> ' %3. what kepi ntf 

ru s * rouncl - As mentioned earlier, a seed comp" 
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will u st numerous varieties ol.» my ease. vegetables, before deriding w har 
seals *0 sell, and the trials grounds are where these rests take place. My first 
eriale ground was a half-acre plot that grew a Jor more vegetables than we 

.W «*• 1 J,so -"""’“vd the family garden to produce kinds ol 

that would not he tested in the iri.il.s that n u 

In h)8t) and 1981 1 mainly are the rrials. fat 1982 the business did bener. 
After the sales season ended in June, I decided the business could spare $7,000 
lor my years salary. Bur I had lived through 1'W] spending only $4,00(1 on 
absolute necessities (and property tax. > 1 pur $3,000 of that $7,000 ir 
tuj savings account as a reserve against really hard times and did another year 
on When my once t-ycar payday came around again in June [98 5. 1 

looked at the books and realized that I had finally created $ profitable business. 
So l began taking $1,000 a monrh ami doubled that the next rear \h hard 
times were over. 


from mid'l l >8D through mid 1983* most of the food my household aft 
uas Vegetables, supplemented by some apples from our old orchard and 
helped out at breakfast most mornings by blackberries, picked during high 
summer, stored in a rust speckled old chest freezer m he woodshed, arui 
blended with frozen bananas* bought as "overapes' ar super-bargain prices. 
Money iftras so tight that when the germination percentage of the seed com 
pam s bean seeds dropped below what was ethic to w .. I d bung those seeds 
Up to the house and wed cook them, I he food we purchased during those 
years was the odd bit of brown rice or millet, sometimes a chunk of ordinary 
L hee>r, smug; , L - tl [ Jt'rsCK butter or milk from the nun down the road, olive oil 
&nd vinegar for salad dressings, and in winter, oranges or grape fruits nowand 

^ only bv the full box and onh when «*ih cheap. I bought I 
^ ^o! lnr ro to (OWIl rvvkv A r]umi (,. paid du land taxes, purchased the odd 

^ °| dothin^ at the Salvanon Armv, bought a chunk of beef about omc a 

mon * vvhtn rd crave ir. 

Hie poim o\ i( lis ^ that vou too|:an eat that frugiUv ■ d ntrr ^ 

J °‘ 1 do ft aga in tab, if I need, o’ t® And m terms o# health wed Knh be 

hctlcr Off if we did. 


fiVom that time up to the day l write these words I am still hi Jim- j 
1 al>3i atan.m. But m these t^rosnerotis, east fixing d.ivs rlu 










I a UARnl NlNu WHIN IT COUNTS 


■.lU'ut to mu\ do. buy some food l can’t grow. To supplement my own Apple* 
we'U Inn .m occasional mango ot ripe pineapple from Queensland and the odd 
jvov .uv it s de price. I can afford the best olive oil and occasionally some 
mighty t.uu v cheese. Hut for health and for the simple joys of eating delicious 
\ ovl l Mill grow about half our kitchen’s input based on total calories con 
sumed. and more than halt measured by cost. You can do that or more, and you 
mil be t.u better for it :t you do. 


Chatter 


Basics 

Tassume many of yon are reading my book because you seriously need ro 
make a food garden, starring just as soon as you can put some seeds or 
seedlings into the earth. I assume von can t aiiord cosdv mistakes and wasted 
C ^" eSe ^ ew people have had the good fortune to grow up on 
L la.td, no new vegetable gardeners have to catch up on some basics. 


What is a vegetable? 

Cr t te gerable wc eat was once a barely edible wild plane. As we humans 
^proved rnar wild plant, its ability to compete was reduced, Vegetables haw 
^orne oversized weaklings unable ro best their ancestors, who remain the 

W’i IT,' ... P 

guerilla fighters nature demands of irs survivors. 

A landscape may appear beautiful and serene, bur look close ir: .3 fierce 

*3^ py J jpi _ ^ * —— m ■ a 

s going on. Each plant is trying to overcome or outwit its neighbor, 
control light, moisrure. and space. The scene seems peacehil or.iv 
^ the action is in slow motion and you are seeing the winners ot the 


r v tables lack the survival skills wild plants still have* VV :1J piano 
co toughen up and conserve rnoismre when the soil gets dry a 
thr v UrC stresse d vegetable becomes nearly inedible. VviJu plant* - ^ LV T t 
1^ T* P ur mi ° the shade: veggie gardens must be grown in fid! sun or af 
p|^ C from 10 am unriJ 4 pm. When the earth is infertile w,.J 

tfies. ^ Uf 4 **&&&& mro the same oreumsca nets and k wuzth ju# 

1 d plants protect rhemsefves hxim animals and insects with incensed 


ta 
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tw nub themselves poisonous, But we hum.ins 

hitter, unpleasant flavors. ln«f mw* r , . . 

^ M. S- « —« P™« rolacivclv 

-* ■*» dw,M, ’ js h " d *~ b " r nf f a 

„ of £ * «» « Swing fallen on hand d,e. a, fc« ale. 

Iu WW » aian *c nee, .vnerunon. But wc must SOW vegetal* seeds m 

weWonitne eonditions wheat they will survive and grow. 

Wild plants have leaves and stems filled with strong fibers that resist 
damage fo. d heavy tain. Their toots anchor the plant firmly. But we 

humans want to ear tender juicy leaves, stems, and wots. If a veggie garden 
hears the brunt of a gale, leaves will likely be shredded and many ot the plants 
c half-uprooted. Veggie gardens require sheltered spots. 

Most wild plants grow a huge network ot roots to aggressn<-k dinu tr.. 
sou. These roots arc formed at the expense of making leaves. This is a pre-sut - 
vival trade-off. But humans usually want the tops to grow large and lush, and 
this can onlv he done at the expense of weakening the root system, a 
trade-off. 

Luther Burbank the famous 19***-century plant breeder* suggested tha. 
v u: humans domesticated a wild species, it was as though we nude ai. 
enduring contract reading something like this: You agree to be mi pki nr ' tal ^ 
ict me change you into something I will like better than the way you ■ ^ 
JWW - I, m turn, promise that instead of leaving you to struggle to sure ' c. u 
eliminate or greatly reduce die competition you Lace, 1 will put you into mud 
better circumstances than you now find in nature — moisten loosen 

and l will value your seeds and propagate them forever. W uh i i S 1L1 
| tTacx m hand, we began to alter our plants, changing them into wliat 

encouraged them to make bicger. juicer leaves (lettuce, T' llJ x 
flowT * (btoccolt cauliflower, globe artichokes!; or fewer but Lit. 

5Ce ds (beans, wheat)* Domesticated plants h.ui - K ^ 
the Upper storage chamber of their root while reducing dw ! . 

subsoil system (carrots, beets, parsnips, potatoes'. c caused 
. ^g<r, better-tasting (ami fewer) fruit with thinner skm ‘ ^ 

chili, eggplant). Burbank also said rhat whites t r * ^ 

Ifeimatw l j i COmm S* c hcy did, changing themselves to please u> b^ 

protectors. 
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Although it rook thousands of years to breed the changes we made m wr 
food crops, ir wasn't too hard to accomplish because domesticable plants are 
like dogs wagging their tails, trying to please. Our main breeding technique 
has been to first bare and loosen the soil dien place our seeds for enough apart 
that the plants don’t compete too much with each other. In this circumsrance 
our crop benefits from all the water, light, and soil nutrients it can use and 
each plant has enough room to develop well If wc happen to pur m mo much 
seed and our crop is coo crowded, competing with itself we remove some ? 


these plants. This is called fhrmiiVig. We also eliminate any wild plants trying 
to sneak in. This is called weeding. And then we save seeds from those pLir.r 

that most please us, ITiis is plant breeding in a nutshell 

These few simple practices are almost all there is to agriculture or ic wc 
aable gardening: We dim in are wild plants: put in the ones we want to grow; 
space our plants so that they aren’t overly compering v, :rh each, other. keep rhe 
vv ™ pk* ncs from taking own make our garden soil more ferule and more most 
than nature does. And then our gentled plants bless us by happily allow: :w :s 
to ear them because they are confident we are going to carry on their progem 
in the Coming years. 

I fold crop or vegetable 


crops include the cereal grains — wheat, rye, oars, and barley — as weU 
Ls c °rn Ouaizef rice, sorghum, miller, qumoa, and amaranth; sorre varieties or 
*-ans ^ud peas, usually the types orown for drv seed arid oilseeds such, as Lax. 
Unflow er, sesame poppy, and canola* X fictd crop can he productive r ml; 
dfoed, ordinary Soil, bur it does better when that soil has beer improved. 

itlooni varieties, bred before the use of chemical fertilizers, a e espeen.a 
8^d at growing in ordinary soil. 

Vegetables are different. For thousands of years the kitchen garden has 
^uved the best of the family's manures and Iocs of rherrt. Alter millennia ot 
dling m highly improved conditions, lew veggies thrive in orauun sou 
^ ^ ,iVv ' -demand vegetables* Some vegetable species can sr.J cope . ire >o. 

in C S ° C 1 r ^‘ vr **8grow field crops if ihc soil has been Wt8 loosened b* ^ad 
aV^ rOCOtl,ilu & Low-demand vegetables include carrots. parsnips beets, 
4I1 V VC snap and climbing ^French' beans, fova beam bnwd bra- 

3? J den (|ee rhe sidebar lifting vegetables by the level d attention 
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:nc require - However, when low-demand vegetables are given soil consider- 
ablv more fertile than their minimum requirement, the} become tar more 
productive. Low-demand crops are capable of struggling along and usually will 
produce somet h mg edible even under poor conditions. 


Vegetables by level of care needed 


Low Demand 

Jerusalem artichoke 
beans, peas 
beet 
burdock 
onm 

otter chicories 
co Hard greens 
endive 
escarote 
fava beans 
herbs, most kinds 
kale 
parsnip 
southern peas 
rahb (rappim) 
rocket (arugula) 
salsify 
scon oner a 
French sorrel 
Swiss chard (sihreitoeet) 
turnip greens 


Medium Demand 

globe artichoke 
basil, cilantro (coriander) 
sproumg broccoli 
Brussels sprouts (late) 
cabbage (large, late- 
cutting i seasoning) celery 
sweet corn 
ordinary cucumbers 
eggplant (aubergine) 
garlic 

giant kohlrabi 
kohlrabi (autumn) 
lettuce 

mustard greens autumn) 
okra 

potato onions 
topsetting onions 
parsley/root parsley 
peppers (small fruited) 
potatoes (sweet or "Irish") 
radish, salad and / inter 
rutabaga (swede) 
scallions (spring onions) 
spinach (autumn) 
squash (pumpkin), zucchini 
tomatoes 
turnips (autumn) 
watermelon 


High Demand 

asparagus 
Italian broccoli 
Brussels sprouts (early) 
Chinese cabbage 
cabbage (smalt early) 
canta tau pefiione yefe w 
cauliflower 
celery/celeriac 
Asian cucumbers 
kohlrabi (spring) 
leeks 

mustard greens (spring) 
onions (bulbing; 
peppers (large fruitedj 
spinach (spring) 
turnips (spring) 
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Medium-demand vegcablc. Theee veggie, „„ d apife,,,*, ( „„ W 

sod to thro*. This group includes lettuce, potatoes, tomatoes, cunt etc What 
I considc, the minimum enrichment lit this group would be spading , b„ 
of agricultural hmc plus either a hall-inch-ihiek (12-mJIimeter| live,'.,, ,,||. 
rotred W-poteney manure or else a quar^r-mclwfiirk (6-nuflnnear) feye 

~ P ° tenr COm P° st - Bllt •egtakles will do cnomvush 

better when given sod considerably more fertile than their minium requtre . 

merit* 


High-demand vegetables. These are sensitive, delicate species. High 
emand vegetables usually will nor rbrive unless grown in lighc, him, always 
moist soil that provides the highest level of nutrition. These v^ublre Iconic 
rather inedible unless they grow rapidly. In Chapter 9 l will discuss these 

€ta ^ ° ne k) one and will provide full derails about how ro euirrvatc them. If 
gardeners are not able to provide the nearly ideal conditions required bv high 

mand vegetables, they would be much better off nor attempting ro grow 

them. 


plantsgrow 

*nts need minerals to construct their bodies. So do people. Hum.in IvJits 
^energy-and enzymes, minerals, vitamins, amino a ads., and. as research into 
^crition continues* it seems an ever -cxTcn ding list of other substances. J’Jdurs 
need a wide assortment of organic chemicals produced by die soil ecoi 
\vh Were named ‘phyramind' by the Russian researcher Krasilnikov. 

o j- uitt * n m Y opinion, the worlds greatest soil microbiologist- 1 he creanon 
)^mins is accomplished by microorganisms, and die process is snd nor 

**“ understood. 


OVVei er, the mineral nutrition of plants is metre straightforward 
pro 0l1I ** s£ ^ are confident about which minerals are required* and in wnar 
to ^ *** eXdm pL\ most plants use a lor of calcium, but for s:x 

mavtfe * measui ** of they 11 also need one measure of magnesium. 

Portin' V $ ^ XtCent ^ m^ure of sulhir r .md one reu Thousandth measure 
t ^ have heaps of calcium bur are short ol magnesnr: din: 

C '^ e r ° & rinv -tny more rhau die .um’iini ailovred bv die flMyof 
^hfiyvegcir.. If thee hav e adequate calami *&ium and Sutt 

ngbt proportions for idea! growrii, but are doper.ueh >hor, 
















Figure 2 i lath u ivr rr. f/u* barret represents a different plant nutrient m soil , The ones at theit full 
height *ri» in full supply The barrel it the left illustrate** a soli in which the greatest deficiency ts of 
nittrifjvt pUnh writ grow no better than the level of nitrogen , The barrel on the right shows that 
, Jt t ,ift**/ rrfr/ogpri tm * n<ti added Now the most limiting deficient nutrient is potassium. The 
p^ryfi ivili gfortr nti rfj,.rr. rJje level of potassium permits 




luiion. thrci fhry will grow js poorly as though they were short of cm 
niagnciium and sulfur 

According to Dr, Wiliam Albrecht, chairman of the soils department of 
tltc University „| Missouri during the 1940s and 1950s, the broadest differ 

•' ' ■ i " ■ by cli m ate. Albrecht repeatedly pointed out that 
ie it rains just barely enough for agriculture, the soils tend to he the ''id'' 
**“*, nios ' haianted. Usually prairie grasses grow there. Where it rains a 
aUv mr. II WC ® cta ** on ^°°ks lush and trees grow thickly, the soil i* USLI 
Oiur , ' ” U1 1 L.' tSSm ' C an< ^ muc * 1 ' css balanced. Sparsely grassed pi ‘ JI " 

rated sIiiT^^ htrds of ,lca lthy animals. Food from these fertile, 
lands support t f U> ^' to °- Before the trees were cleared. Inust^ 

with j fhn- i t al * VC ^ * CW an ' m als that tended to he smaller, less health)- 

hadforgT Wln *^out these well -rained-on soils is that they ' ircnr 1 

* *» -»*>* Mm 4. I n Uy .,0, WV 
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Before World War II most North Americans got most of their food from 
farms located not far from where they lived. As a result, differences in average 
human health due to local soil conditions were apparent. Albrecht provided 
this example: In 1940 the United States instituted a draft registration for nJl- 
irary service. All young men had to report for a physical examination In 
Missouri, the prairie soils in the northwest are far more fertile than the once 
rhickly forested soils in the southeast of that state. If you draw a line 3C ros a 
map of Missouri from northwest to southeast, and test the soils all alone that 
line, you'll find that they ger progressively poorer as you travel toward the 
Mississippi river, precisely as the amount of annual rainfall increas along 
that same line. Accordingly, approximately 200 men out of 1,000 examined 
from the northwest of Missouri -were found to be unfit for military sen ice. 
while 400 young men our of 1,000 from the southeast of the scan- were unfit 
In the center of Missouri, about 500 per i.GOO young men were unfir. 

Suppose the soil in your area contains abundant mineral nutrients in 
near-perfccr balance, In that case, rhe plants grow-, in vour district will > 
healthy. If you take the manure from the animals eating that vegetation and r 
take rhe vegetation itself and rot it down into compost, and then spread at 
compost or that manure atop your garden, what vou have done :s transported 
minerals in the right proportions to your garden and increased rhe overall level ot 
minerals in the gardens so:! in the right proportions. The result - a much better 
gaiden producing the same highly* nurnt:ous food the surrounding land grows. 

But suppose that the soils in your area do not contain a perfect baJanve of 
P‘*mt nutrients. This means rhe average vegetation in your area ** not 
taatthy as it might be* and neither arc the animals grazing on it* When you 
l ng .i load of that vegetation into your garden in the form of maiw o. -om 
fOU are increasing the amount of organic matter in your soil which is 
? °<h \ou are a j so increasing the amount of minerals in the >oJ. but \ ou atc i 

ihe imbalances of those minerals. Importing large quantities ' 1 

a lanced organic matter often leads to Trouble because rich and idcadj a J 

soib a rc rarc nof . common. When you depend on your garden rt 
k h much of your food. your healrh will suffer to the degree that youf 
2* balance. Homcsreaders mainly eating out of rheir gardens. t,cn ■ 

^Sth^ ¥ 8r ° VVn #* rdcns ' k*ve developed severe dental conditions or o er ■ 

J * P^Ietns as a consequence of incorrect soil building. 
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not rich and balanced, you should, if possible. 

CompU'Icmgjm ^ ufof m) , &mi|y - s ilmtc , 

:" g Uw» U mrio M l quality. Based on considerable research. I 

k is a oonapleJ highly (•»* “* <«** ““f 
cnnrdy M sub,unos. a cemplccc organic Mm, or COE I us 

COF and regular small additions of compost. Together they produce meted- 

iblc results, i recommend this system to you as I’ve been recommending it m 

my gardening books for 20 years. No one lias ever written back to me about 

COF saying anything but-Thank you, Steve. My garden has never grown so 

well; the plants have never been so large and healthy: die food never tasted so 

good." 

COF is always inexpensive judged by the results it produces, but it in on\\ 
inexpensive in money terms if you buy the ingredients in bulk sacks nom tlu 
ngbt sources. Finding a proper supplier will rake urban gardeners a bit ol 
research. 1 inn and ranch stores and feed and grain dealers are the propo 
-oiircrh became most ot the materials going into COF arc used ro Iced lh L 
uul II you should hnd COF ingredients at a typical garden shop, they 
almost inevitably be offered in small quantities at prohibitively high prices pet 
pound. II 1 were an urban gardener, 1 would visit the country once eveiy } cl * 
or two and stock up, 

A iertilizer that puts the highest nutritional content into vegetables p T ° v K ^ ; 
plant nutrients in the following proportions: about 5 percent nitrare niocv 
<N |,5 percent phosphorus (P), and only 1 percent potassium (K. from ^ ium ' 
- . mrnc )- h would also supply substantial and perfectly balanced Amcn1 
^Jicium (Ca) and magnesium (Mg), and minute quantities of all the 
P lant nutrients such as iodine, cobalt, manganese, boro"- 
LtenJLrt*™!' 5 * W0U ^ rc lease slowly, so the nutrients didnt wash oU , 
odotl. .. l' W | *** ® rst cxccss > v « irrigation or heavy rain. It would K 1 • 

L~- „ , tf completely organic material that would not 1 

Pntl td on *•*«>» -utd would not poison plants or soil lift lf 511 
•H’flicd. All this accurately describes COF. 




t'Vcr 
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You could sizably increase bulk 
yield by boosting the amount of potas¬ 
sium in garden soil higher than COF 
will, but the nutritional content of the 
veggies would decrease by just about 
as much as the yield went up. Most 
commercial growers, be they chemical 
or organic growers, push soil poras- 
sium to high levels lor chc sake of 
profit. Bur the higher bulk yield potas¬ 
sium Triggers is in the form of calories 
— starch and liber — and not in the 
form of protein, vitamins, enzymes, 
and minerals, which we need a lot 
more from our food* 


Formula for complete 
organic fertilizer 

Mix fairfy uniformly in parts by volute 
4 parts any kind of seedmeal except copfamea) 

Oft 

3 parts any seedmeaf except coprameai -n | ^r 
‘tankage' (sometimes called 'blood-and-lwoe' 
or 'mea tinea D This higher-nitrogen option is 
slightly better for leaf.' crops in spring 

OR 

4 \h parts less-potent toprameaL supplemented Mb 
Vh parts tankage tc boost the nitrogen corner 

BLEND WITH 


COF is concocted by the gardener. 

All materials are measured our by vol- 
ume: thar is by the scoop, bucketful, 
j ar hill, etc* Proportions varying plus 
or minus 10 percent of the targeted 
volume will work out to be exact 
enough* Do not attempt to make this for¬ 
mula {iy ivcigfct. 

1 blend mine in a 20-quart (20- 
^kci) white plastic bucket using an old 
quart (] -liter) saucepan for a meas¬ 
uring scoop. J make 7 to 14 quarts (7 
° ^ liters) ol COF at a time* The fer- 
Ulu,a Js ®hown in Figure 2.2, 

^kedmeaj and the limes are the ^ 

J* Important ingredient I hm item ****** * great-looking gar 

G lTnUmi,the|,astnecess.n. kinds'll (dl,ta<fc*dl>«*“** 
7“*“ “"»•» viral slam nutrient tlur occasional!# isdafeW- «■""* 

h«d... Bnd... ■‘•a *■* % 

d J «UH.. , hc agricultural tow *' 


% part ordinary agricultural lime best finely ground 

AND 

V* part gypsum (il you don't use gypsum dc uhle 
the quantity of agricultural lime 1 

AND 

ft part dolomite lime 

PLUS [for the best results) 

1 part of any one of these ptophoms sources: 
finely ground rock phosphate (there a^ tv* 
equally useful kinds or rock phosphate ’haul or 
“soft'), faonemeal. or high-phosphate guano 
V- to t part kelpmeal or I part basalt dust 
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, ■„ c-frvumurancc*. your best dwice v,, Hl]j 

one bagot lime, on most m 1 * s * JeJS UJ J parrs of calcium and ni, n j., u . 

be m» «*m* ‘•":; r :; lrun ,i«.»*^ ^ ^*> 

amni. \on ftutlii I.*** nW p 

or Imc ro baf. , in j kclpme.il may seem costly „ r i. 

< ~.i-'-f “ •£££-*£»• »*.*£ 

hard TO obtain, bin •**■*. , on cent of your vegetables. Go „ Fil( . 
and greatly increase* rhc " U . buf can't find the more exotic ,n: U „. 

down the list as you can a ore . ^ wou |dnt worry too much. However, ,f 
fUk mm0 the bottom o! t h ^ you from obtaining kelpmeal, rock 

shortage of money w a ° , ' K nt rsutaiesr raking a hard look at your prior,. 

dusr, or a phnr.pli.irc supp emt - ^ ^ mtie b money creating maxi miUn 

ties. In my opinion. v«*usai^ *P" ^ MVes scvera I in terms of health co sts 
nun itie'll in} «>ui food, ■i'- 1 money value on suffering? 

of all sorts - anJ hw “ ^ Jl|ee a f making vegetable oil, are mainly 
Sccd.neaJs,— . .nade from soybeans, linseed, sunflowers, cot- 
used as animal <- . J ^ chcniica [|y analyzed, most secd.nca| s 

Zr’lVr.'NI'K^n, - *»*+* - although coprameal (which 

i 7 , ■ miirs after the coconut oil is squeezed out and is used main!, 

L*> - « ** ***»" * "■** *» 

*, „ t hc, mL*. CApnmcJ to 4 pto * 

dona Mto% grew" to™* 4 ® or d,eim ' 1 

The content of minor nutrients — calcium, magnesium, and trace mirri- 
m miiu .rals - vanes quite a hit by kind and from purchase to purchase, 
depending mostly upon rhe soil quality that produced the oilseeds. Most farm 
soils are severely depleted, so most seedmeals in commercial trade are proba- 
bly rather poor in terms of supplying nutrients other chan NPK. And because 
irrdmfahr are intended as feed and not as fertilizer, they are labeled by their 
protein content, nor by their content of NPK. The general rule is that for each 
b percent protein, you .ire getting about I percent nitrogen, so hut whichever 
type of sccdmeaJ gives you the largest amount of protein for the least cost. 
Seedmeals are stable and will store for years if kept dry and protected Irum 
mice in a metal garbage can or empty oil drum with a tighr lid. 

Tankage. Also known as raearmeaJ, tankage is a product of the slaughter¬ 
house. In rhe United States it is made up of the whole animal, minus the 




__ S3 

bon** and fat. pound to . powder and dried. In Australia a ai mikr . 

called'Wood and bone ami contains everything but tbe fats. TmkL haT ’ 

odor as k-g « « “J*f* ** « produce* no odor when ^ZZ 

^rrh » parr of t -Ob. I have no health concerns regard! ng meatme da U 
used it ^ more than 20 years. However, if you're worried about W Z 
decide nor to use tankage, the only consequence will be that your COF JZ 
slightly lower m nitrates, requiring that you use a bit more of it l0 L thc Mme 
growth response. 1 he form o. tankage 1 get now analyzes at Ul-4-0 

Limo(s), There are three types of li mc , which is ground, namral rock 
containing large amounts oi calcium.“Agricultural Ume“ is relatively pun- cal- 
cium carbonate. Dolomiru lime contains both calcium and magnesium 
carbonates, usually in more or less equal amountsAGypW is calcium sul¬ 
fate. {DO not use quicklime, burnt lime, hydrated lime, or other chemically 
active‘hot" Umcs.) If you have to choose only one kind, it probably should be 
dolomite, but youd get a Ui better result using a mixture of the three types. 
These substances are not expensive if bought m large sacks from agricultural 

suppliers. 

You may have read that the acidity or pH of soil should be corrected bv 
liming-1 suggest that you forget about pH. Liming to adjust soil pH may be 
useful in large-scale farming, but is not oi concern in an organic garden. In 
fact, the whole concept ot soil pH is controversial. (If you are interested m the 
debate, read the papers of William Albrecht cited in the Bibliography. My 
conclusion on the subject is this: it a soil test shows tour garden's pH is low 
and you arc advised to lime ro correct it — don't. Each year just add what 1 
recommend in the sidebar "Soil improving in a nutshell": compost/manure 
and 50 pounds of lime(s) per 1,000 square ieer (25 kilograms per 100 square 
meters), or else COF. Over time the pH will correct itself, more because ol the 
added organic matter than from adding calcium and/or magnesium. It vou: 
gardens pH tests as acceptable, use my full recommendation in "Soil ■mptov 
ing in a nutshell” anyway because vegetables still need calcium and magm 
as nutrients and in the right balance. 

One final thing about limes. It you routinely garden with k Ol r; . 
no longer be any need to lime the garden. COF is tormulared so that VM 
used in the recommended amount, it automatically distributes about 1 
pounds of lime(s) per 1,000 square feet per year. 
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oal, or guano- AU three of these boo« r | le ,, 
. ,(1 are usually rich in mu-,, -t— 


, u^K-n^-al, or guano-«« ** «** t | le , 

Jtiosph-ur r>- • ( ., ri - usually nch in trace elements, s Cu/ , , ! "- 

lc«d *nd i**#** , L, lf more phosphorus in them, but over rf,*’ , n ’ C,Js 

—«!•“ —■% *««*. hcSL^Js 


nli level Jiul ivx-vp ^ ^ { if nlort . phosphorus in them, but over the | ' 

of*3 sort* ^^ Xphorus content has steadily decreased, Wid ^ 1 
pm +* ***ZZZZ rabies published by the USDA over t !l , . 

1 “ March 2lX)I issue of Life Ebaensio,, A.r.- ast ^ 


,vars iNr «*"*#’ f.jhles puWished^^l^3sD^ve^h^7^» 

CompansOH *'i nU . tnt ^j jrL h J 0 () 1 issue ol Life Extension Magazine) sho^ 
mart (W- ^jf fZ.r^ntenr ol'tvgc tables has also declined aho ut 2g ^ 
the amragt nt,r " r '_, all vegerabl^lWicaiiim^m^i^^V 4 ^ 


jrart (covens -* _ aJ ^cenr of vegetables has also declined about 25* ^ 
th,- .nvr.iyr ^ vegetables, all vitamins and mincral s \. l ° 53 

percent acw« ^ ^ " ’*» is 

one reason I £* VTj ^ shockingly expensive, probably in _ 

Kcipm^- K. 0|]( bur one 55 pound (25 kilogram) , ack ^ 
? ^ (W^-Mnw) gard=„„ ^ 

CIr «ppte »*•“ ' V,th ''“ me Ct T «■ ««%• - ' 

^rs. hv'F ^. wrM p | us growth regulators and natural hortnn 

viramins, increasing resistance to cold, frost, and ^ 

ZL.V*£0 *»«" *f“ ““ '“ S *“ ^ -«I iraporrej 

SNWH «•* f ‘ r 111 f* IS ^ p “ “ p - S ° “I 8 “ "* **k fc* 

WfLa r|]f priiv d®»* » ”*rf* «“ °> kbOT “ d *« “change ra tc 
There & * way to economize with kelp. Instead of putting dry mea [ inrQ 

rhe soil, vou can spray a tea made with kelp on the leaves. This is called “foli ar 
fivdinc. There are prepared kelp teas, but you can a Iso m . I ,*. -. 


the soil, you can spray a tea made with kelp on the leaves. Tins is calledTolJ 
feeding." There are prepared kelp teas, bur you can also make your own. Foli^ 
feeding is more time-consuming than mixing the kelp int o COF, but I bcljj 
rhe Drarrice has advan raves bevond frn«fc| jjm || 


art 

feeding is more nim-consummg than mixing rhe kelp into COF, but I believe 
the practice has advantages beyond frugality. Since foliar feeding needs to fe 
done ar least every nvo weeks, the spraying gers the gardener walking among 
the plants, putting inro practice rhe old saying that rhe best fertilizer of a Jl ^ 

rhe leer of the gardener. 

Some rock dusts are highly mineralized and contain a broad and complete 
range of minor plant nutrients. These may be substituted for kelpmeal. Bur 1 

believe kelp is best. 


Using complete organic fertilizer 

Prepianr, Before planting each crop, or at least once a year (best in spring), 
uniformly broadcast four to six quarts (four to six liters) of COF atop each 
idh square feet (10 square meters) of raised bed or down each 50 leer (15 
nterers) of planting row in a band 12 to 18 inches (30 to 45 centimeters) wide. 
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Blend the fertilizer in with hoe ot spade. If. despite my S oon-co-com e ^ 
to the contrary, you do not dig your garden, just spread it cm top of evervth.n - 
Soil animals wiU czt .t an mix « in tor you. If you're making hills, mix an addi- 
tton.il teacup of GOP mr ) ° each - TJ*** amount provides a degree of fertility 
efficient tor whac vc classed as low-demand vegetables — Uke carrots, 

i^cts. ?^ C Y’ bca " S - peas ' ‘ “ S row to cKcir maximum poteimal. It is usuallv 
enough «» Squarely feed all medium-demand” vegetables. If youte using 
less -potent copramcal as the basis of your mixture, err on the side of generous 

application. 

Side-dress medium- and high demand vegetables. If you want maximum 
result-^, then, in addition to the basic soil-fertility -building steps, l suggest that 
.1 few weeks after seedlings have come up or been transplanted out, sprinkle 


snia 


11 amounts of fertiliser around them, thinly covering the area that the 


root 



Figure 23: Side-dressing plants 













at , c abpkning wmen - 

W ,W rJif !ckV wecks - As rhc P ,ancs 

(patent wffl0"** ^ ro four weeks, placing each dusting f ' n ' 

ediv sidc-dfew them , u fo,dresring will require spreading niore f'.',’" r 

from the plant*' centers- p,y c to how much ro use, side.j'"' 

>=" than the (&« ro six liters) per 100 SqUarc 

ahout four ro *** ** J£2 during* fo« «°P ^ ff - si d‘-dre ssirl f ° 
square meters) of ^ ^ rhe „ c *t few weeks, that lack of re S|1 | r ' „ : 

to increase rhc ?<"*' 1 IU , more. 

cares irwasur needed. -' 

Chemkdl p | anr nutrients should come with a label w ath 

Concentrated so. - ^ ^ Tfcar is one reason I don't recommend t , * 

'" s ro ° 2 fcrd * inexperienced gardener - ^ 
'■ >n pl “ n w f ^ 

, £ «Jb*i *. Thr « p^' burn “ H r “ *«•»• „ 

, f ,-*r" *» »"***’ d 7 “"T f**”- 

Chemical fertilisers are too pure. Unless the imnu acmrers intention u , 

„ m fa rinv amounts of numerous other essenml minerals, the chemfe a | 
sJwanisupplr*** Wlu ‘ is especially troublesome is that chemical fc r 
r,ii-ers rarely haw any calcium or magnesium in them, I his is particular!., 
true of inexpensive chemical blends, so-called complete chemical fertile 
, ( ,.j 6 . J6 or 20-20-20 or 10-20-16. They are entirely incomplete. They 
only supply nitrates, phosphorus, and potassium. Depending on how the fer¬ 
tilizer was concocted, there may also be plenty of sulfur (S) in them, but , lot 
necessarily. Plants do need NPK (and S). but they also need large amounts of j 
calcium and magnesium, and a long lisr of other essential minerals in tiny traces 
Plants lacking any essential nurrienrs are more easily attacked by insects mj 
diseases, contain less nourishment for you. and often don’t grow as large or as 
fasr as they might. 

There is yet another negative ro mention. All inexpensive chemical h-nil- 
izers dissolve quickly in soil. This usually results in a rapid boost in n]. m; 
powrh, followed five or six weeks later by a big sag, requiring yet another 
implication. Should ir rain hard enough for a fair amount of water to pass 
hrmigh du- ml [hen the chemicals already dissolved in rlie soil ware, mav l„ 




msdoOcu into the earth as the wawr . 

£***->• d “ F *“ thc Pbnt ' s ™° ts *«» h. With Ll'’""' 1 '' 

; on. too-heavy watering. your topsoil goes fmm born. fe rtik “ 

w f, i « ch 7 u cspcckai >' ^ with *« c^n urdror :::;t 

Jo'.-n bt *= “7“ «*•» “<««”»« in *e sriLTfc, ujk rf this 
,,,-s is determined by the sod temperature, rhc rue .it’ 1 " 

“ r t5 ‘ Q r was * ° f ■*~ 

Accom° sm0n ° CX F tak< " S ar ° Und wo lllonths »n warm soil. Duiuw that 
entire time, nurrienrs are steadily being released. Gardeners in hot climate , 

(With warmer soils) wdl get a bigger result from smaller applications of W 

patent organic materials. 1 he result will last a shorter nmc, mo. though 

Chemical fertilisers can bo made to be ‘slow release." but these sorts cost 

several rimes as much as the type that dissolves rapidly in water.Slow-relcasc 

-| lt -micals are used to grow highly valuable potted plants and other turnery 

stock. Secdmeals, naturally slow releasing, arc cheaper. 

Manures duel simple fertilizers 

As mentioned earlier, spreading manure and compost made from vegetation 
in che district you live in is no guarantee of making garden soil that will pro- 
duce the most highly nutritious vegetables possible. It will make nutritious 
food only if the soils around you are rich and balanced. Figure 2.4 shows th, 
range of fertilising values manures and simple fertilizers might have. dep. ■ 
jug on the nutrient balance in die feed the horse, cow. sheep, etc , was fee 
Please notice char horse manure can range tram 0A percent : itu y , 

T5 percent N. Cow manure can go as high as 2 percent, but mav . as pom i- 
0.5 percent. The same spread occurs lor phosphorus and potass...- f 
two probable reasons for these wide ranges oi value. One is that there is no te life 
how much, if any, bedding material was mixed into the sample, ■ mg ■ , 
More importantly, it is absolutely certain that what the animals aic vaned great 
An acquaintance, I’ll call him Ken. grows a seemingly cxcciU "t ••• .1 
using horse manure. (I’m somewhat skeptical because his children's teeth s 
jawbones haven’t developed as one would expect for people grow 
mainly org.inic.tlly grown vegetables). He uses nothing but what l cons’ 
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vn4oSt s ot *** m ;’j cet poor results. What is going on? * 

•zz**** •£ »*r “rff •t * r**-* «*. 

-«° <*>“ ,K kt .j racehorses. I hesc animals arc ti-tl | j!% , 
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^ hi, ' nanU J.r.>'"* thorOUg 
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ijalu.es $ ,vlt 


iiuitvs iiiul simple In (ifizers 



Qgairy ^ flJIT 
F?pd^E marnire 

HOW *W flurt ' 
Stall manure 
flabb-' nmnute 
jtairitry mut* 
Utow 
Hurnano 
Hog manure 
Duct (imre 
Guam), bal 
Gwno, seabird 
fttfnwal 
Swrimt#! 
father meal 
Meat acid bone 
toftd blood 


T.HfcO 

15-1* 

5-7 

DM5 

Oi 

H 

Mi 

10 ,0-12,0 

4~8 

14 

9,0 


1.2-4.0 
0.8 
5.5 
0*4-1,5 


3- 5.4 
0.2-G.4 

1.4 

4- 10 
&-12 


K 

(percent) 

C/N 

(ratio) 

0.5-1.5 

12-25 

2.4-3.6 


0.5-3.0 

10-25 

1.0-3.0 


0.2-1.3 


0.5-3.0 

6-10 

-Q 

1.0-2.5 

U.o 

5-10 

0.4-0,5 


0.9 


0-1 


1-3 


0,0-08 

4 

1.0-2.0 

5-7 

0.3 


U 


0.6-1.0 

3 


” l|| ^.4|i b , Y ° m numou5 sow**. I would hr dubious 
1 <*»u Wm i? a if inn (i)W (( ^ ma,We has 0.6 percent nitrogen, 

pwceof nitrogen, /believe I'm being told the 

^teiitkrt mfrlilte materials that have 
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BASICS 


I „,J„r.,n« *hta«. 1«”l«V » P«UI h, taiefi Ji „ UraJ fi 
F»»" T k"»"S" hl " '7;™ »l>» W ouert, whe „ „ wt „ fc 2 
high® Mmt " ,J 'O”' “ *y i » pcoent tb. «*, -nZ 

i— «,t S T * ’ ro “*.'“» <* t***. vi.™„, „„j mmctal ; * 

m „, ts . m.lu.li"f ••■I ■■'■I .1 ■ J.I.I abunl.nt kclpmcd. h i, any ..on.Jlh,. 

manure g»w» “““• *™> * » uauigmo reiuth and tkr,|„. „,, , 

of chemical balance? 

Another neighbor sells horse manure from three sorry-lookitw t r 

ingin her back 

pathetic despirt all the horse urine the pasture receives. Because there ts so Ut¬ 
il,- grass coming from that field, she has to buy most of the horses' food She 
K, J S mainly local grass hay of a quality so low that the racehorse breeder I 
mentioned wouldn't use it for anything but bedding straw. The manure makes 
rose bushes, low-demand plants, grow a little better. 

My point? It is nor easy to obtain manure that you can be confident about 

— thar y° u L ' an bc surt> wil11 grow a great garden and produce highly mirntioiu 
food. That’s why I recommend using only the minimum amount of manure 
necessary to supply the soil ecology $ requirement for organic mjrtcr and v 
gest using COF to supply the plant’s requirement for nutrients. 

Increasing soil fertility 

mr 

Some of my readers will be growing a food garden without much money to 
spend on it. Some may not have access ro free or almost free manure (except 
humanurc). Some may not have the means ro haul enough animaln 
materials ro make an adequate amount of compost. Some will be more afflu- 
t-m; ro them the idea of spending five or ten cents to grow a dollars worth of 
ood will seem entirely reasonable and doable. Because of this range «f read 

ClS ’ 1 W,H Su ffi est a sequence of gradient steps instead of describing only one 
(1 mach to increasing soil fen ilu y. By gradienr, I mean that each step is a step 
up and will give you a better result. 

, ' " ers. if all I could manage to do with a piece of ground was 

^ *1 ’ ^' ll l 1 lb< ’ we cds hoed out, and hope 'or the bc-a, then all 1 w.-dd 

, 1 ^ * U "° u ^ be low-demand crops. Frankly, 1 cam envision people m 
| ' " ,in ^ ss r l'°)‘ are starling a new garden without rhe litsr tom- 

I ‘ m iu ap .md c.mnoi face the thought of using humanure. 






























pliable 5>oil inip l tnit,nt materials vve 

Insufficient Mil 1W approach, and a »j* m 

stays scree fa Nanvnto. - S ^ ^ ^ ^ ^ 

ft was: concentrate J . hill. The wrdrhilT in this case does m , t 

plants weregroi 0 oneac 1 *®*'/| bunip a bour 18 inches (45 centimeters) 

nw n .ilneK mound; itts a ow ^ int0 which fertilizer is mixed. For 
;n diame®« rhar 1S } A W3S 0 fen a buried bony trash" fish t h a . 

Narive Americans r re cr - j cct t he Native American garden 

Jt /*. burial F rd for ' 

W4S ^5 *U A other small animals, with each deposit making a hill, 
waste, dead ogs, an ^ - fert ;[ izet l by roadkill or a quart (liter) of strong 

These ays u s iru ^hlespoonfuis of agricultural lime. Used 

that frugal!, one bag of chicken manure might femhze quite a few hdls, thus 
producing m enormous amount of food compared to the cost of the manute. 
If i ^ fertilize hills with raw manure, I'd give the hill at least a month to 
mellow before sowing seeds. Ifl were collecting raw manure. I'd also try to col- 

lecc urine and pour a pint or wo into each hill- 

A garden grown this wap usually concentrates on raising large-sized low- 

or medium-demand vegetables sue!) as squash ol tomato vines* Such a Kill could 
also grow a couple of corn plants, a cucumber vine, or a few kale or collard 
plants. The hills are always separated by about tour feet (just over a merer) 
from center ro center* lam guessing abour this next statement of mine — it 
is based on only one reference in a document — bur I suspect that the Native 
Americans cast of the Mississippi lacking steel shovels, did not dig up the 
ground between the hills. Instead they kept it under a permanent leaf mulch, 
bringing in loads of forest duff and spreading it between the hills* 

Minimally sufficient soil improvers available* The next step up in both 
ehF. ,t and cost ■■■ould be ;o make highly fertile hills as before, but also to dig tip 
il betw een the hilis and fertilize it less intensely than you do the hills. This 
k , e r JafL s ou those hills could more effectively extend root systems ana 
-7— * 5CJOn ^ £ * ,C *% scarr out in. Gardening this way nnr- 

maliinT* rr m * mdc bcds 0r wide rows for small plants while 
IncliZ^tS? m theSe bedi 0r ™ ^ individual large plants, 
east of the 98* -r -a. T ^ during the growing season, such as 

an m the United States, gardeners should spread agricultural 


lime an 




lime -u.d half dolomite lime) at a (combined, rate <* 50 pcr f 

feet (25 kilograms per 100 square meters) before spading the garden. You don't 
need a soil test for tins step; light liming is always a safe and'product. ' 

t0 do as long as your climate is humid enough to grow a ksh forest. If the dimaw 
k semi-arid, the soil hkely wont need more calcium, Adding needed l.me wifl 
greatly increase the health of your plants and boost the overall output and 
nutritional quality of all the food you are growing. Agricultural lime will cspeoa U y 
make everything in the cabbage family grow better. If ymir soil j s a <rf 

magnesium, dolomite lime contains enough calcium to belt , the cabbages, while 
the magnesium it contains will make most of your vegetables taste a lot sv 

If your soil already has sufficient eakium and magnesium, the small amount 
I am suggesting you add wont throw things out of balance. Finding out by soil 
test if a veggie garden needs more calcium and magnesium it usually a waste 
of money. An accurate and meaningfully interpreted soil rest will cost far more 
than a little lime. However, for a farmer with a large area to manage, a proper 
soil rest is a relatively small outlay compared to the cost of putting unneces¬ 


sary lime (or other things) into many acres. 

Spread lime once a year, either in spring or in autumn. Uniformly distrib¬ 
uting 50 pounds of lime(s) per 1,000 square feet is quire difficult be.. . .• 
makes an incredibly spotty dusting. Spreading more, say 100 pounds per 
1,000 square feet, which amounts to two cons per acre, is a lot easier, but even 
when the application goes up above three tons per acre, you barer, turn rh 
soil white with lime dust. However, spreading more than one con per a. rt car 
be dangerous; over-liming ruins plant growth for years afterward. Regrettably 
I ve done it; don’t you do it, too. As my father said, the cheapest experience you 
can get comes second hand — if you'll buy it. 




There are a few soils (usually clays in arid places) that need gypsum and 
do not receive much benefit from agricultural lime. There are also a few soils 
r hir need to avoid additional magnesium entirety because rhev akcauy vr.- 
too much of it, verging on magnesium toxicity !your local agricultural extern 
sloti sei vice will know if there are such soils in the area)* But if you live where 
ense Crests grow naturally and where it rains more than }0 inches {75 cert- 
meters) per year, you probably have nothing about liming to be concerned 

L:r L,u T' 1 making sure you den t overdo it. 
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Soil improving in a nutshell 


y ou wi1 | almost certainly have a reasonably productive garden if once a year (usually in spring), 
before planting traps, you spread and dig in the following materials for the type of vegetables you 
are growing. 


Low Demand Veggies 


MedtumDemarcd Veggies High-Demand Veggies 


VT (6 mm) layer sacked steeF 
manure or Va finished 
compost 

5O1WU0QD square ft (25 
kg/100 nr) lime(s) spade, 
rake, plant 


V«" (6 mm) layer sacked steer 
manure or V/ finished 
compost 

Vr (3 mm) layer composted 
chicken manure 

50 lb/1,000 square fl (25 
kg/100 mO lime(s) spade, 
rake, plant 


y?' J (12 mm) Sayer sacked steer 
manure or W finished 
compost 

l k" [6 mm) layer composted 
chicken manure 

50 lb/1,000 square ft (25 
kg/100 m*') iime(s) spade, 
rake, plant 


V layer steer manure or W 
iimshed compos 

4 qi 00F/100 square fl (4 LfiO 
ItfJ 

rake, plant 


OR (this is -far better) 

'/i" layer steer manure or %" 
finished compost 

4 to 6 qt COF/i 00 square ft 
L210m ; ) spade, rake, 
plant 


W' layer steer manure or '/?" 
finished compost 

4 to 6 qt, COF/100 square ii 
(4-6 1/10 nr) spade, rake, 
plant £■:* 
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For large planes I would rrmkr lulls, ,is described m the previous section 
giving each hill additional strong fertilizer. Agronomists call this practice 
'grinding, the idea hung char as the young plants p llr out roots, they immedi¬ 
acy discover .1 mm m band of h, S% [ " rile soil. This help gets them growing 
fast Horn the beginning so they outgrow environmental menaces. (One insea 
£an take what seems a huge chunk out of a newly emerged seedling and may 
kill it from a single feeding. But once that plant becomes 50 rimes larger, the 
removal of the same single chunk seems but a tiny insult.) Later on, having 
had a good Start, they re more able to cope with less rhan ideal soil conditions. 

Enough money. It money is not pain folly short, I'd improve the soil for 
low-demand vegetables as though I were preparing for growing medium-demand 


These recommendations are minlmums for growing low-, medium*, and htgh-demand vegetables 
on all soil types except heavy days. Excessive liming can be harmful m soil. Do not use m m than | 
recommend, COF is potent! Use no more than ^commended here However* 4 * always wise to 
exceed the amounts of manure and compost 1 suggest fe this table by half again or double if you can 
afford to, No matter how much organic matter you may have available, do out apply more than dou¬ 
ble the amount recommended here or you'll risk unbalancing your soil's mineral content. If you think 
your vegetables aren't growing well enough, do not remedy that with more manure or compost fii 
it with COF. 

Steer manure; Sacked steer manure is commonly heaped in front of supermarkets in spring* 
time at a relatively low price per bag. However, this maternal may contain semi-decomposed sawdust 
and usually has little fertilizing value. I! does feed soil microbes and improves soil structote, which 
helps roots breathe. And It has been at least partially composted; it is not raw manure It is useM i 
not hugely overappiied 

Chicken manure: Chicken manure in sacks which ha r - been somewhat composted b A $ not 
labeled compost" 1 or "chicken manure compost' is tar better stuff than v.ea*; sleet mamre 'w v--- 
tttfemg the veggie patch, but take in re m\ to overuse 4. The : rodu< t used tc buy before I $w tched 
exclusively to COF was labeled with an NPK of 4-3-2, potent stuff. ■ 












1««JL,„g (,igh-a«wmd »»e*. wl «*> »* «*. mi of ,|, idwi 
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tfZIrion. above apply *)««*. P * work * 1 '' «* -'»« of KKj 
| t ami not too much clay $br a discussion of soil concern:, see Chapter 6). 

ff” haw clay. rhoogh. f"-* ha * » do !omc 5041 P re F’ >l ” i “ 

' Chy soils do have some agricultural uses — if they drain well a,ad aren't 

the luMviosi. most airless sorts of gumbo or adobe, they can be good lot 
orchards and for permanent pastures. But no sensible farmer or market gar- 
j,'- K -r wm J willingly use a day soil to grow any crop that required plowing 
m ,J seedbed — which is what veggie gardening is ail about. CUy is 


incredibly difficult to work. If you dig it when it is even slightly too wet, it 
instantly forms rock-hard clods, h also gets rock-hard when dry, and if you 
luvr enough mechanical force at your disposal to plow or rototili it when too 
dry, it then forms dust. The first time this dust is rained on or irrigated, it 
slumps into an airless goo in which almost nothing wall grow. There is only a 
short period during the drying down of a clay soil that ir will form something 
resembling a seedbed when tilled. This fact means a day garden can be might)' 
late to start in a wet spring. In Chapter 3 1 describe a "ready to-i ill rest you 
can use to determine when soil is at the right moisture to work. I his test is 
essential when working day. 

Clay is heavy, Shovelful for shovelful it weighs twice as much as loam, so 

working clay soil exhausts the gardener. Keen after it is tilled siuTcsdully 

the right moisture content), day quickly settles into a hard mass, which makes if 

much more effort to hoe. As a result, its not easy to get weeds out of a t lay g - 11 

lK?i. l.o top ir off, day tends to contain little air, so most vegetables dont g 10U 
well in it, 

£-Uy can be turned into something resembling a lighter foil by blendi^ 
enough organic matter into ir. Not the essential little bit that enlivens a 
containing less than half day> but huge amounts! a layer several inches rhick 
Kj remedying clay this way is not wise for several reasons. Hr sc, bet am* 
n k nm dns practice is expensive. The high level of organic niattei y 
Urate C0 E the structure of clay decomposes rapidly and 
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replacement: every year. The fuse year might take spading in a layer three to 
four inches (7.5 to 10 centimeters) thick to significantly open up a clay In sub¬ 
sequent years you might only need to digin a l’Amcimhick (4-c«ui me «r-rhkk) 
layer to maintain the benefit, f hat effort demands a few ofbatdfa A net spread¬ 
ing. And consumes your time spent making compost. And when all * done the 
remedial clay will never grow vegetables as well as a light soil will - never. 

1 am well aware of what garden magazines (and books) have said about 
the joys of turning any old day pit into a Garden of Hatin’ by hauling and blend¬ 
ing in enough composted organic matter. But please consider what I say in 
this book about the harmful nutritional consequences of unbalancing a soil 
after mixing roo much organic matter into it. The quality of your garden’s 
nutritional output is your family's health. 

Remedying clay on the cheap. If your garden must be on a day soil, and 
if you lack funds to do anything else and live where the native vegetation is a 
lush forest, my advice is this; before digging a new garden site for the first time,, 
spread a layer of compost or welbmtced manure about one inch thick (2.5 
centimeters) and spread 100 pounds of agricultural lime per 1,000 square feet 
(50 kilograms per ]Q0 square meters). Add these large amounts only for the 
fi rst yt a r.1 f y o u 1 i vc in a d r y c l i n i a re p rovi d i i lg u i \ d e r 30 i r i c h es ( 7 5 ce 111 inter e r s 
of rainfall a year (where soils may already contain significant levels of calcium 
and sometimes excessive magnesium, too) and have day to deal with, i suggest 
that you consult with a local soibresting service or agricultural agency h u ’ > 
adding any forms of lime in excess of the minimal amounts in COh You 
might be advised to use gypsum instead of lime, 

A one-inch ( 2 . 5 - cc i iri m ere r) la ye r o i d ec o m p o led < > rg, s n ic im tre r ole ml 
into a shovel s depth of clay is not enough to make it seem light and fluffy but 
it is enough to make a decent garden. You U never grow prize-winning tarrots. 
parsnips, or sweet potatoes in this soil., and it will never produce gigantic Kuk ■ 
c oli> but it will serve. In subsequent years you can manage your garden as I 
suggest for other soil types, but: rake extra care not ro dig ir when wet. And 
especially when working day, if you want to end up with a reasonable - .h d 
a ^ tei c be first year, put your amendments of compost or manure into tlu sur 
acc w kh a rake after digging, as will be described in Chapter 3. 

Chemically clays act like discharged lead-acid batteries- i fio mo 
opacity to soak up huge quantities of plant nutrients, Until thej have been 










brought dose co'fiiU chargfe"they tend to withhold nutrients from ^ 
, taHe ,. I strongly suggest that gardeners with clay make and use COP 
1 ing ir at about 1 '/ t times the usual rate lor the first lew years. 

Remedying day when you re able ro invest. Almost no one who consul, 
ers a vegetable garden one of the most Important things m life and has had tlv 
experience of trying to garden on clay would ever buy a home surrounded by 
day soil unless there were some ocher compelling i easons, Hut it you are already 
located on clay, there is something you can do chat is a lot cheaper than mov¬ 
ing something that will result in a garden nearly as good as one siruated on a 
much lighter soil. Simply import a thick layer of loam topsoil and spread it 


above the day. 

1 confess: I did this for my current garden. I live in an absolutely beauti- 
h.,1 hut simple home surrounded by six acres (2.5 hectares) of healthy native 
forest full of animal and bird life. It is on a steep sun-faring hillside with long 
views of a large river below us and of the mountains beyond seen through the 
trees. 1 love living here in the bush: I have no useless lawn to mow to please 


Everybody Else, and in the mornings I see numerous kangaroos grazing just 
outside my windows. 

I >n my entire property there is only one area that is relatively fiat and 
sunny enough to make a garden. And rhe soil there is a deep black day. So 1 
had many truckloads ol topsoil dumped in a huge heap right in the center of 
the new garden site. 1 bought enough soil to cover all my beds (not the paths 
nearly one toot (3(1 centimeters) thick. Next 1 erected a wildlife fence -inn 
dim, with a wheelbarrow, began spreading that topsoil, creating one bed after 
another. What I ended up with is a garden where the topsoil is an easy'to 
work loam, and what had been a clay topsoil became the subsoil. 

I might mention that before covering the beds with topsoil, I lintcik 
ligbdy manured, and rotoolled the clay, thus accelerating the improvement v 
mv subsoil by several years, Had 1 nor done this laborious task, the clay 
base loosened up anyway, but far more slowly. Eventually the worms w ° 11 ^ 
have transported humus into the clay, and leaching would have transport 
mineral nutrients into it. Eventually. 

b cost me approximately $1,200 to have 120 cubic yards (lW Cl ‘ fm 
rs) of sandy loam topsoil delivered — a small investment, actually* w _ 
fmi tuidci the value of what i can grow with it. However, over the neJt 


decades this investment will work out to be the feast costly of ail alternatives, 
ft and one that will pay large dividends for as long as I use the garden. Instead 
of being on the treadmill, having to haul and spread 20 to 25 cubic yards (15 
I t0 20 cubic meters) of compost the first year to'build up" my clay into an inad¬ 
equate imitation loam, and then another 10 to 15 or more yards (8 to 12 
meters) every following year to maintain it in that condition, I now need only 
two or three cubic yards (1.5 to 2 cubic meters) a year to enliven my genuine 
loam topsoil. Because my soil has not been given too much organic matter, the 
nutritional qualities of my vegetables arc the highest they can be. Because I 
digging a light soil, I can work my garden early in spring when it is -.vet. 
Because the soil is light, I done get tired from digging it and it forms a fine 
seedbed with little effort. The only crop in my entire garden that does not 
grow as well as 1 might hope is celery, which, to grow really well, requires a 
li^ht loam soil at least three feet (one meter deep. 

Soil temperature and oxygen 

Here's something you probably don't already know about plants. The business 
of const:ruction, of growth, is mainly done at night. Planes store up energy by 
converting sunshine, water, and. air into sugar during the daytime. I hey bum 
that sugar as energy to grow with during the night. 

Assuming the plant lacks for nothing in rhe way ot nutrition, moisture, 
etc., then the speed with which a plant grows is determined bv temperature 
For every K i p (5 t , I increase in temperature, the speed ot growth double*, 
meaning the size increases from I to 2, then to 4 t and then S, lb. 32, ere \Vher 
die nighttime temperature is much below 50°F (10*C)» all biological chemical 
reactions, including growing, go on slowly; nothing much seems to happen 
Even fruit wont ripen much when the nights arc chilly because ripening is just 
another form of growing. Lets say that during a chilly evening when the tern' 
perarure has dropped to 50°F at sundown, the plant will grow one size larger 
overnight. If the nighttime low is 6Q C F (J 5*C). the plant can grow two size* 
larger, 11 the night is a warmer one* when the low is UT 21 C , rhe Hunt 
enlarges by four sizes overnight* On a steamy’ evening when people can hardly 
th*^ ri ^ ®^ fl F (26°C) at sunup, all other things being etjual, the plants in 
garden may have grown eight sizes overnight, Thats why on a hot imd* 
mi,UT s m gEr you can hear the corn growing. 
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when it counts 


• . a i„ a0 pli« » sprouting seeds, which is another growth 

of vegetable seeds (spinach, mustard, radish) can ,p rou , 
process. Some Kin _ ])>f „^- inc mo weeks to emerge, when* i„ 


ivartri 

oris. 


S 7 usually taking two weeks to emerge, where in 

muddy in warmth or rot m the tanli it it I 

1 <or*.mo*' b “ ° { •*’*’*? P T Ca " luv '“ 

, „il ,!„,»»«». w„cl„„g k M •* * <7 S P""P *•* Them B 
_» ,l« conneown ten**. d* Ally wither, “d « ° «l Mm . 

perarure a few inches below the surface, and the resulting rare of seed sprouting 
and plant growth. It is not only air temperature and the amount of sunshine 
ilui determines how fast a plant grows. For the tops to grow, the roots have tc 
grow. mo. And, aJ! things being equal, the speed at which roots grow is deter¬ 
mined by the soil’s temperature. 


TV documentaries and botany books all tell us that when plants use solar 
energy to make sugar, they rake carbon dioxide from the air and break it down 
into oxygen (which they can breathe or release into the air) and carbon, which 
they combine with water into sugar, This is true. Whar books and movies 
don't point out, though, is chat, without sunlight, rhe plant can't do photosyn¬ 
thesis and so li.is to breathe oxygen like any other living thing. 

I lie roots do not conduct photosynthesis. And oxygen can't be sent from the 
k.u i * in the roots, So the roots, being alive, need to breathe in oxygen all rhe time, 
uid like other carbon burners on our planet, they breathe our carbon dioxide 
gas. How do they get oxygen? Ac a casual look, the soil might seem like a solid 
rlimg, but it is actually made of little particles that have spaces between them 
H tirh enlu >. watt t m air. I he larger the air-filled spaces are, the more freely 
. i nunc between the particles and the more Ireely rhe soil air, which gets 
i carbon dioxide exhaled by all the living things in it (including |’I- mr 
. , m S ' m * irr oorganisms), can be exchanged with atmospheric 
eel rh . C0nt ^ m n °>roalamounr ofoxygen.The more oxygen the roots cm 

U ' 1 ' ,linv| h ; >bove ground matt lies what is hupp'" 11 ’* 

f " ! C Tr Cll ° kcd for E of soU oxygen, even if there ft 
'") ° t« niity in the sod, the growrJi of the top will also be reduced 
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une re—* ~ — t—g 15 co g« more air mto the *>j|. to Buff 

the earth u F and temporarily create more air spaces in it Bur w.rb,' 

weeks the soil will settle back ro its natural deeree of 


* . " ut ”"fnin tour to 

** ww “ “7- 7 7 t0 < ^ e S ree °f compaction. So pla ntl 

9 °* ftstcr t a monrh or so t er buc ** slow, 2T 

Most vegetable crops occupy their beds tor 12 or more weeks and a few it 
grow on for five months or so, but you can’t spade up a bed after rhe p\Z s a 

in and growing. There is a remedy: Digging » compost or manure lcLns rh 
texture of the sod far better, and for far longer, than digging^* ^ do ^ 

better texture is called tilth, and the improvement lasts for a year or three 
depending on how much manure/compost was dug in and how it rots 

away. 


Summary 

This chapter has provided the bare minimum of information and some basic 
techniques. If you knew nothing more than this, and if you spread manure and 
lime (or, better, manure and COF), dug the ground once a year, followed the 
vague instructions on the back of seed packets, put in some seedlings and a 
few seeds, hoed the weeds, and did a bit of thinning, you would have a pro¬ 
ductive garden. But there is quite a bit more ro be known. 

The next chapter will explain how you can use hand cools to work the soil 
more effectively, show you a better way to manure the ground in an ongoing 
garden so that your seeds will germinate more effectively, and describe a num- 

1 f °^ k ’ r techniques that will both save you rime and nuke your efforts pay 

off better. 















Chapter 


Tools and tasks 


T 1 * “T “ ab0 “l 1 f d ' n With ° l,t “t*"™ «4 »bou t 

i l,„w gardening with manual labor is neither exlmusting „ or difficu l t , r 
is rather easy, however, co fool a novice into believing he or she needs a . 
erhil tiller. If you purchase any kind of shovel or spade and an ordinary hoe 
, n J try working some hard soil with these tools exactly as they came from the 
Store, digging will instantly seem the most exhausting thing a person ever tried 
to do. You will conclude that anyone who can make a ditch with a shovel has 
to be the strongest man that ever walked the earth. Try chopping weeds with 

that new hoc and after two minutes you'll be dripping buckets of sweat, tired 
our for rhe rest of the day. 

The reason: When you bring them home from the store, rhe tools are never 
;K:rp. Worse, most gardeners never properly sharpen their tools after buying 
them. 1 know this for a fact. Once a year, in spring, 1 teach a veggie gardening 
course, and lor one session 1 ask everyone to bring in their hoes and shovels 
and we sharpen them. 1 his turns our to be rhe second-most-popular thing 
that happens in my class. ( Fhe event participants chink is rhe mosr useful is 
tm morning spent in my own garden, when I demonstrate how to prepare a 
uistj bed with those tools and how to sow seeds so they'll come up.) 

^ 10 !hisk three and a file 

handle a garden up to a quarter acre (1,000 square meters) in sire, if you 
s minimally hr (I said Yninimatly fit"; I did nor say maU*- nor did I say huge), 


4 ? 
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■ i. an ordinary combination ahovcl « cotl lQ( , 

only four r.^ Y.jnJ.'fo"* ( 25 - to 30-ccmimecer) metal file ^ 

a bow rake, and » , W rJ)C shovel and hoe. If you arc „ ot fit, ^ 

handle) to periodn-".) ■ ■ ^ m wor k the earth for you the fi r „ 

you’ll probably want “ * )jt . J} If you arc physically unable to sl„,.,.| 0f 

time it is <*« ;° r ! , ;7', c [0 consider die second-rate practice of mulch gar . 

hoc Y ou ^ r M)Ul ' j 0( *riTuncttt muk hing unless, bn a use of infirmity 

F * 

Hk» « fl """ . f| discount store tools. II you are what Australia,,, 

***.tTs Z, do better pawiug through secondhand shop, 

‘ ‘ Sk,t,C ’ J Js Where an you find quality new tools? I suggest a vi s i tt0 
■ ,nl lln£lg0 Tl,TrLre Store, landscapers or nursery supply company, or con- 
aCOmmm '\ v store and inspect what they sell to tradespeople. People 
Z!Z M U took all *r long cant effi.nl » be reaharpening one ^ 
Z breaking one every orhe, day. or wearing them out evety fa, 
-u Quality tools aren't cheap, but they work out to be the least costly 

die long run. 

On rlir other hand, in some mail-order catalogs you'll Hnd tools, supposedly 
of extraordinary quality, offered ar extraordinary prices. These status symbols 
.it c usually no more effective or long-lasting than the ordinary tradespetsons 

Bear. 


Tlit 1 shovel 

There dre different kinds of shovels and spades* each designed for a different 
task. Industrial hardware scores and landscapers have makers catalogs on 
hand showing each design, weight, and size. I suggest you ask to study thecal 
alog — and take your time with this. 

Some shovels are designed to move piles of loose material from one ph** 
lv - mot hcr — for example* to fill a wheelbarrow widi sand or small gravel rliat 
is spooned up from a heap of loose material. Blades on these kinds of shovel* 
arc broad and deeply curved so as to hold a lot, like a soup spoon* This tool if 
di grced to be thrust into a heap of soft material wirh the strength of the arw* 
and upper body and then to lift out a large measure, so the blade rarely ! >a - s 1 

over top 10 cushion the loot pressing it into the earth)* It i& not t,i\l 1 
dig into tlu- earth with one of these. 
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The spade* on the other hand, is designed to dig slight down rffW nt4i , 
iIH ! impacted Mil. Usually rhe foor-long ( ttw) fl„ fab*» 

tf) [y SIX n» c.ylii inches (15 m 20 centimeter,) wide.» « doe«» t ^ ^ 
nlU ch weight to push it into the earth* IV seen this sort of shovel made with 
a short bind* .ls though for children* but I would never buy one with a blade 
[css than ten inches (25 centimeters) long; a foot long is best. The blade is 
I pressed straight down into the earth by one foot, with the gardener apptymg 
C | 1C whole weight ol the body;90 the top edge is rolled over»avoid bruising 
the foot pressing it mto the earth* Spades are marvelous tools for loosening 
soil; of all digging implements they will penetrate harder earth with the least 
force or weight atop them. The limitation with a spade is that because the 
blade is flat and narrow* it is inefficient when it comes CO turning over or mov¬ 
ing the earth* Spades arc best for working compacted new ground for the first 
rime* but alter that they arc entirely outclassed by the ordinary combination 
shovel (see below). 

] own a special long-handled spade* locally called a"plumbcri friend-" Tim 
one has a slightly pointed cutting edge on a rather narrow and strong slightly 
curved blade t hat is as effective at penetrating compacted earth as an ordinary 
spade, but will move soil better than .1 flat bUA . !r is ideal a her. v*mrc m 
to unearth a leaking pipe. I use ir only to break new ground. Most of die tune 
it sits unused in the garden shed. Bur when I have occasion to use tt* the 
plumber's friend is my friend, too, because it saves me a lor of work compared 
to doing rhat job with a combination shovel. 

The combination shove!, as its name implies, does what both the spade 
and the shovel do, but in one tool The blade is a bit wider than a spades, but 
still narrow enough rhat it doesn't take an unreasonable amount of weight to 
press it into uncompacted earth* The blade is curved enough thar it can pick 
up loose material and ross ir somewhere. Because its design is a compromise 
allowing it to dig firm bur not rock-hard soil and toss loose stuff — it j| 
nor ideally efficient at cither task. When you are buying a combination shovel 
make sure the top of the blade is rolled over 10 facilitate pressing down - 
the sole of the shoe. It should be a long-handled tool so that tf the sod is a bit 
Assistant to penetration, you can wiggle the handle as you put ttioic of your 
^ dj s weight on the blade, standing on it balanced on one foot* Once the 
dt has been inserted, the curve of the shovel allows you to lift a fair amount 
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r ■ oV ef ( But if r u &hoxi] ' i have a wlwtll W»» full of 
0 f earth ^ %. Ration shovel also allows you to lift tW ^ 

compost or aOifm 1 ^siJcrablc distances. You cant do dm eft. 


0 f eartu , co nibi nation ' 

compost or «*"** *• ft conS1 J c rable d.stances. You cant do this 

tively with a **“■ ^ spades arC for people under five f eec (u 

Short-handIcr ^ ^ w o.king a shovel or spade ts exhausting and 

jnetets) t# Bc,ld ''^ 1 un | ess , ou r back is extremely strong. Short 
soon becortn^ P campin? or ro toss in the trunk to use in an emergency 
tools are good to ca ^ gut for regular garden use, there is no 

And nwyhe they re go - 

^ 1 WOU,a designed to act like a spade, but they also rapidly bleak 

Spading r c ’ S a J| evered back after being inserted because the earth can 

up soil when tui * ^ m > c;1 sier ro push into the earth than a spade. 

pass between t n n* on naturally loose (sandy) soil. The tool is 

SH i 0 g .orb» * ^ ov „ AnJ thc d: ,„ wi „ „ 

when used with enough force to work fairly heavy ground. 

Jn m y opinion short-handled spading forks are an instrument of torture. 

hut 1 am nearly six feet (1.8 meters) call. 

All things being equal, I recommend the combination shovel. 

Sharpening the shovel 

lr is highly unlikely that any shovel (or hoe) will be sharp when you puivlw 
it. In fact, ir will almost certainly be entirely blunt - squared off instead ol 
honed into an acute bevel like a chisels edge. Sadly, as is also the uis 
knives and a lor ot ocher tools that have ro be sharp to be dftx.the. tlu n 
way you can find out if you purchased a good piece o\ steel is to slurp 
use it, and find out how long it stays sharp* One indicator: the slows* th 
or file cuts the metal, the better the steel probably is* , ^ 

Making tool steel inevitably involves compromise. 1 he haidci the 
the sharper it 11 become and the longer it II stay sharp* Usual!}- blow : ^ 
harder the steel is, the more brittle it is and the more likely the edg ^^ ^ 
or die blade will snap when twisted or bent. OldTashioned straigh 
txrranely brittle, nude of the hardest possible steel. Axes stua^k oX dfc 
with a great deal of force; they must be made of much sokci me ^ 
the^ d shatter when hitting a knot. Garden implements may L nc0 
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an a be on the receiving end of a lot of bending stress; they need an interne 
Jure grade of tool-cj unlicy steel, 

in my opinion, making something of cheap material that only resembles 
j working tool is dishonest and takes advantage of ignorance. Tool steel is 
costly to buy and costly to work I know of no way ro tell with reasonable ,v r - 
tainty if I'm about to buy a good shovel or a piece of junk, ocher than to select 
$ brand name used by uadespeopie. I also look for a tew indications Is the 
handle solidly attached; is die tool light and well balanced, yet strong* If it is a 
combination shovel oi spade, is the top of rhe blade rolled over so you can 
press: hard with your foot without pa in* And. of course, you can attempt to 
sharpen it- If the stone oi file cuts rhe metal rapidly with, little pressure 
applied, ir is soft metal that will rapidly get dull with use. 

To sharpen a shoved place it on the edge of a porch or on the earth* Put 
one foot on rhe handle Just behind where it seekers into the blade, and press 
down with enough weight to hold it still while you file it, or do it the east- way 

_have someone else hold ir for you, Then , while leaning over the blade, hold 

the file so char rhe angle between the blade and the file is about IT. Maintain 
that angle firmly, Da not let the fu’ t/juuge i is tingle. Now stroke rhe file along the 
edge, pressing down firmly but not so hard that you lose control of the 
unchanging angle of the file. Il the cutting edge is curved, always start the 
stroke in the center of the blade and work out toward one side. Do a few 
strokes from center to one side and then do a few strokes going to the other 
side from rhe center. After a few hundred strokes . it may seem an enuless task 
the first time you sharpen a new cool), you will, have removed enough metal re¬ 
produce a chisel-likc bevel, and the shovel will have a sharp edge, nearly sharp 
enough to cut your finder on. If you want the edge to be really sharp, the bevel 
must have no variations in it , no changes ot angle* and rhe entire cutting edge 

must have the exact same angle of bevel. 

Ir is nor necessary to make a bevel that goes all the way up the rounded 
M dvs because when the shovel is cutting its way into the earth mosi 
effort of cutting is done within four inches ( ten centimeters of i-«Mi side ■ r 
J he center. 

As the bevel is being created, aAvire will form on the opposite side* Hie 
action of filing forms a thin sheet of metal that wraps around the edgt U r he 
blade. This wire prevents the edge from being really sharp and should b< 









|urs 3* The hovel's bevelled edge. Hoes should not be ground to an angle this acute; 20 r fr 
rrert for them. 

removed. It is easy and quick to do this, just flip the shovel over and, holding 
the file at about a 5° angle, make a few light strokes. Not many, just a few. You 
want eg remove the wire, not make a matching bevel on the back more acute 

than the one on the front. 

A quality shovel will dig all summer and not get dull unless you blunt t u- 
edge striking a good many rocks. It docs not take an impossible arnoun . 
effort or weight to push a sharp combination shovel or spade into the sc il 
tie woman weighing over 100 pounds (45 kilograms) should be able to uia 
age it just fine. Someone weighing even less can do it in soil that has 
spaded up once and has then received small yearly additions of manure ^ 
compost, which keeps the soil loose and triable. Someone who weighs tin ^ 
a, hundred, pounds can still push in a spade that is a bit narrower than the u j. 

If I were shopping tor a second-hand shovel Id take my own fib 
Salvation Army thrift store and. tell the clerk when I came in that bus v 
file and I had brought it to test some shovels (and hoes)* Then 1 d in ^ v ^ ^ 
strokes on the edge of any likely-looking tool The speed at which die j ^ 
would reveal everything about the tool except how strongly the hau ^ ^ 
attached. Cuts last: junk. Cuts slow: probably good steel Stroke a k* 
iuav sharp file and you'll instantly see the differences. 

II you donr abuse it, a shovel should be a long-1 as ting tool biu ^ 
icy shovels wear out. How fast they wear out depends on how inlK 



Figure 3.2; Sharpening a shovel. 

used and die nature of the soil they are being used in. If the soil is sand); then 
icpcattdly pushing the blade into that soil is a bit like rubbing :r with sand pa 
^ CL blade gets steadily thinner (and weaker” and eventually will break, 
nc thing' happens to ro to tiller tines; rheyil wear down to nubntns. 
^peered life of a shovel that digs a Z000-square-foot (200-squarc-meter} 
& den several times every yean 10 to 20 years. 

If i were shopping for a used shovel, I'd inspect the blade closeh tor hne 
^ ar1, huheatron that the steel has worn too chin. 1 he presence ot diOM. 
Indicates the shovels useful life is 


over, 


1'he; die 

r| ^ * 

dull’//? Uiadc ° f extremely hard steel, hut do get dull with use. Once •> Me • lJS 
C (or ri «ted). it takes forever to remove much metal with ir. Start o» 




















■ c hes (25 centimeters) long with a solid handle attached, 
with a new one. ten m<- <■ [ime than it used to take, get another fife. 

When filing seems » n ' H llt coar of oil on yours if it’ll be sitting 

They don't cost much. Ana * p « 

around unused for months on en®- 


How to start a new g 

New gardens are almost always made in a place that had been growinggrasses, 
C j with other low- growing plants. Grass makes an especially defise 

13‘otW W«M*l*4*4hold* »,l cogcher If ,h cgM 

-chickly the sod will not immediately break up alter hand-digging. It 
C break up until the sod rots. And grass is cough, a survivor. It wont die 
■ nd rot just because it has been turned over once; it 11 attempt to regrow, so 

you’ve got to work to Id 11 it. 

in die Deep South of the United States, in most of California, and Down 
Under, this task can be done at any time of year that the earth is at the right 
moisture for digging. In harsher climates, the besr season for this task is not 
spring, when many acquire a passion for gardening, but at the end of summer 
m anticipation of next spring. Whichever season it turns out to be for you, 
first mow the grass as dose to the ground as possible — scalp it tight down to 
the growing points if doing so wont damage your mowing ge.it. Mow until 

v r 0 Li expose parches of nearly bare soil 

If the clippings are short, let them rest in place* It it was such ull g 1 ^ 
that you had to cut it with a weed whacker, scythe, or sickle, it would bu a £. 00 
idea to rake the grass up and remove it to make compost; your shovel won ^ 
through ir easily. You also don't want to be paying the hourly rental on ^ 
behind rotary cultivator that repeatedly gets its tines tangled up* 

This done, spread the basic amendments to enrich your soil the rst ^ 
— lime(s), complete organic fertilizer, manure and/or compost 
amounts recommended in Chapter 2 . ,, tir 

No matter which way you choose to do the job, rote till or hand 
when, summers end, autumn, or spring, do it only when the soi m . 
right. If the soil is too dry, the ground will be so hard that the task w ^ 
least three times as long. Wait for rain or irrigate first. II you dig vVt * 
amums much day, you'll likely make a lot of hard lumps, called for 

these clods dry out, they become almost rock'like and wont bre 
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months, maybe not until dieyVc gone through the next winter k can k 
extremely difficult to get seed, to come up in cloddy soil and plan^wont 
pW as well m it either. If it is spring, wait until the soil has dried enough t 
work If ir is autumn, making a few clods is nor such a problem as they'll break 
down over die winter. 

Thc’Yeaiiy-tO'till test." Take a small handful of soil and mold it as firmly 
as you can into a round ball about the sfoe of a golf ball. Pack it hard Then 
cradling that ball in your palm, press firmly on it with your thumb. If it breaks 
apart easily and crumbles, the soil is just right to work. If the bail won’t crum¬ 
ble, and your thumb merely makes a dent in the balls gooey side, it is too wet. 
If 1 be soil would nor form a ball that sticks together, it is either too dry or com 
tains no clay. A dayless soil may fed damp in your hand but will not form a 
ball no matter how firmly you mold it. That means you have a soil chat won't 
form clods no matter what you do, so feel free to work this soil at anv rime, 
wet or dry, (You also have a soil chat wont hold much moisture, and unless 
there is a second layer of soil located not too far below the surface chat will 
hold a lot of moisture, this site Is going to make a droughty garden that prob¬ 
ably wont do well unless you can regularly irrigate it.) 


Killing sjod by rotary cuJtivatioii 


The fastest way to kill a grass sod without using herbicides is with a rototiller. 
n one afternoon you can change an area of sod into something resembling a 
read} -to-plant seedbed, with fluffy loose soil that extends down about five 
indus (12 centimeters). I've had much experience with tilling. I have hired 
“ owning large tractors do it for me by the hour; 1 did my variety trials 


S 'and myself using a sell-propelled seven-horsepower rototiller. Before that 
di' rie ^ * ^ lom " en ^ tiller. Now that I am old and weak ^and wiser), 1 prefer 
My with a shovel, a somewhat slower approach that requires no gas, 

TU\ riA^ ~ t ^ I 


makes 


- I £ l V 

no noise, and actually rakes little more effort (but is spread over snore 

" TO > '^'rilling 

[ti 'ling is pleasing when you are in a hurry. Even if you re flush with 

' Su 8S csl ’ w hen starring a new garden, that you hire a machine or hire 
fist dv ' ^ ° ow ns one to come in and only rorotill on that one occasion. I he 
diov 1 ^ Vl * lnr to own one because you 11 get far better results using 







estimate. It would _ 

am but I would do It to 


, - pltt arass/sod with Cffont-end" rotor,Her, whi ch ^ 
Do not try - ^ exhau sting (and little faster) than doing it by 
prove several times ^ 0 f at least seven or eight horseposv et , 

• onl ? 3 To estimate what tiller hire will cost, an effective waik behind 

or hire someone. fta* L 000 square feet (90 square met ers ) 0 f 

rear-end oiler um^ fiv _ inches ( 12 centimeters). If the soil i s dry 

grass per hour, ;fche so d is particularly tough, you might double that 

or particular f ar^ ^ p hours to dig that much new land % ft 

' would do it to 12 inches (30 centimeters) deep. If y ou 
. ■ rM ft the herbicide glyphosate and allowed enough time 
spraye JV ^ ^ w most 0 f fc to rot (four to eight weeks of warm 

” P I“ „ ov er winter if you W in “ rl >' autumn) ' ** di ®"* 0r *! 
would ' v fti **** u km (This assumes you ate not gardemng add, 

organically*) L , , 

Here are a few hints for rilling. My instructions may seem unclear, but, 

beUeve ml§ information will make sense as soon as you actually start. 

1 am assuming the plot is a rectangle. Make the first pass straight down 

the center the long way Why the long way? Because turning around is an 

effort and wastes time; the less often you have to. do it, the better. Try hard to 

hold the first pass exactly straight. There will be ft *te| that controls Ip 

deeply the tines cut. Set it so you dig only one inch (2*5 centimeter) b dow 

the surface; otherwise the machine will rend to skip and jump in all di tec tit a 

1 )o not rent a walk-behind tiller that doesn t have a functioning drag bar. 

Okay you've done one pass the long way* Unless this particular soil an 

sod is softer and more tender than any I've ever met, it will seem to you ^ 

almost nothing has happened. Turn around and make another pass going. 

opposite direction, exactly down that same row youVe already tilled* Aftci y 

have made two or four or five such passes, each right on top °1 the f ie ^ 

ones, you 11 state to see some soil; the grass will seem damaged* If you do 

soil, set the drag bar a step deeper, d ^ 

W hen you start seeing soil, move over half the width of the tine. ^ 

another pass. The tiller will tilt to the side, leaning Into the art- a ) . 

tilled already. That is good; it'll do some more damage there arl ^ 

carnage a new half-row of sod. Somehow keep it going straight. At 

you might also try raising the drag bar another notch and see if th ^ 
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| still controllable when you try to cut deeper. If you've never done it before 
i*gsod will be a lot more work than you expected, based on the pictures in 

garden magazines showing smiling people strolling along behind a tiller that 
f cru!S i n j through soft, recently tilled soil. 

When yon get to the end of the row, swing around and start down the 
other side of the first row } ou made. Your tiller will now tilt into the other half 
of the first row. Keep to that pattern, slowly widening the tilled area. If the 
plot is more than 50 feet (15 meters) wide, you will soon see it would have 
bln cheaper to hire someone with a powerful tractor pulling a massively 
heavy fotirTbot-wide tiller. 

This is important: If you're using a walk-behind tiller, do not expea to dll 
deeply at first. It you work the whole area only two inches deep the first time 
over, you've done well! I lie result of that will be to kill almost ad of the ouss. 
The wisest thing to do at tills point is to quit. Leu your tingling hands and 
throbbing ears have a break. Let the sun and the passage of a f|w days help 
you kill off the grass you so valiantly damaged. If you should till rha: 
deeper now, you II likely relocate some fragments of the grass into soil rhar'II 
stay moist enough for it to start growing again. My advice is to take the rider 
back to the rental yard and come hack in three to seven days and attack the 
plot again, this time with a spade or combination shovel. 

However, 1 know many of you are not going to cake my advice. So be it. 
In that case, the second"wisest action is to cross-rill. Make another set of 


passes over the ground, this time across the ones you made first* If you tilled 

east to west the first time, now do it north to south. Use the same pattern; 

start in the center and work outward to the edges* If the soil seems a bit softer 

now fo 31 ’ ym are below die thickest of the crass roots, lift rhe drag bar a no ten 

^ see k Y ou can't get down two or three inches [five to eight centimeters ) 

fauhei on these cross-passes, This time, with luck and a powerful macnine in 

dont of you, you'll end up maybe four to five inches (10 to 13 centimeters* 
deep, 

"foil should quit here; you'll be tired for sure. But unless your thin waller 
^ punting every second of rental time, I know you'll want to go on and try to 
j a see dbed out of rhe entire gnrden. If so, cross till again. Go naT 6©tk 
_ ion you made your first passes in (the long way) and do it all ova again. 

s time lift the drag bar another inch or so and go for it ... as deep 0 you 
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„ , handle that will swing from side to side, uftsec it * bi[ 

i. If A 6 tllk ' r US ‘ r(u . gjoiind rhar will be tilled the next pass affo r th 


So 

, m . u rnt - fhe d that Will oe nu*. me next pass after rh c ^ 
your footprints «« yj 0 Huck you’ll proudly end up with a fluffy^ 

** con^ns only a few footprints. 


ing patch of * oU chose footprints. They should have a lesson to 

1 ~T I! jfoe-r yon till, all the soil will be damp. But after the sun dries 
you- hnnH-Jiatt J co a lighter color. Early the next morning. h c f otc 

out the mh • Kl ; ^ on t he soil, visit your plot and look at those jjfe 

the son s ^ rh[ _ whoIc ri |l c d surface should still be dry except fo r 

rrononi Of those footprints. They will be damp. Why? Because you, 
tessed Ac soil particles together hrmly enough to allow moisture 

Z’w liver, to m op. U** “ » «"»f | * is ■~™~“ rf—r - 

(1 „ ; u fl ow Understanding capillarity w.U help you sprout seeds meat 

lively’ and also grow a garden without irrigating it at all (or at least water 

jn it gu-Jess frajuenrly). so I’ll have more to say about it in Chapters 5 and i 

f 0[u . morc thing 1 want you to notice if you have elected to use a w.ilk- 

fo hind rototillcr. How deep did it actually go? If you managed to get the tines 

m AS for .IS they would go. push your hand into this freshly ffihffed-up earth 

measure-Seems like eight inches (20 centimeters), doesn’t it? Well, wain 

few days for the soil to settle back down to a more normal compaction and 

,-heck again. Now how deep did you till? 11 it was a walk'be hind tiller, net 

more than five inches (12 centimeters). If it was a big tractor sporting a hc.in 

rotary cultivator run by an experienced operator doing honest work, •'"■un 

i n,clies (18 ccnri me re rs). Ma yh c . 

And rhar is the trouble with rototilling. Loosening soil six or $c\ cn 
deep is nor enough. Vegetables do nor like their root systems to K so c ^ 
tilled. Even worse, if the soil lias much clay in it, the bent-over ends of 1 ' 
routing tines will have compressed a layer of soil located at the iarrlusc ^ 
thev reached. Immediately alter tilling, if you 11 push away the . 

0UT J s P or >you II see the shiny polished ‘plow pan I m refeuing rL ' ^ ^ 
is more compacted than the original soil was before you started nl 
plou pan as an elective barrier to root penetration and rend' _jj 
depth of most vegetables root systems to the soil above it. This i$ n 

fo pm a really great garden you need loose soil ro a depth o * ^ g 

ot (30 centimeters), and you do not need any major barriers 


me 


lies 
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y£uir crops roots penetrating several fcer farther down, The only Dr * v r 
<►*> ,hh “ * ■' " ‘ lcn .*■!* ; s wi * * ***** 

**• 'f 11 'T 't S f ^ y* «% » fcr ***, £ 

pndf *WW) - te Blllng and 4* , gain J Kr 

aoss .„lli„ g - *a t n» v« nil,ng. Ac *a, p„ te p ou kw al „ , ^ 
of the good chat can he done with rototilling the grass is prcicy m ■ 

destroyed without resorrmg to glyphosate; an d the hardest, most compacted 
SP i| pf the top three inches (eight centimeters) is pretry well broken 

From this point tine rest of the job - working the earth to a foot deep 
and making seedbeds — can be done by Stand with a lot less effort. After till- 

fog chc llISC cime ' P tt can rre:,t rhe g rou ^d as though you had an established 
garden going, follow my suggestions for restoring beds, and do what I soon 

will suggest for making hills and wide rows for a new planting season. It’ll 4 H 
be a whole lot easier. 


i do need ro say one more rhmg about a plow pan. k is called rhar because 
a far iflicker and fon|erdasring compacted layer than a rotoriller will make is 
routinely created by the common moldboard plow. The plows bottom, or 
"sole; slides across the tmplowed soil about seven inches (18 cenrimerers) 
iU>wn, resting heavily on the soil and pressing down at the same depth every 
sm ^ c l imc die field is turned over. Repeat plowing over a few dozen years ere 
ncs a hard layer several inches thick that starts seven inches bdow rhe surface* 
Iks layer forms an effective barrier to root penetration. The consequence is 
foai the crop tends to grow in rhe top seven inches of the field. The existence 
of more soil below the pan is of little use ro rhe crop. Take a look ar some ot 
lL drawings ol root systems in Chapter 9 and try to imagine how poorly a 


^eget.iHe will grow if k ideally has a root system hmv feet [120 centimeters) 
C T' ^ ur ls lar gely restricted ro seven inches (18 centimeters). (For more on 
\ J >u S§ cst you read P/mommis Folly, listed in rhc Bibliography) 

^ ^ ,lni ^ g°lng on about plow pans in a garden book? Because :t rou: 

11 1S °n land tlr.ic once was a form field, it is likely to have a plow pan, 
plou L ° n T ilk [c d layer will not go away simply because plowing has ceased. A 
^ may persist for half a centurjv The only way to get rid ot it tor a gar 
g d, S Enough it with a shovel or fork, 

... Cn ^ J° L1 created rhe illusion of loose soil wsrh a rotoriller. there is 


rflc tiller 


i . 

fan and maybe a plow pan. so you still need ro deeph hand cay the 
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rows and beds- However, oacc /ou have eliminated the sod, hand-diggfog^ 
much easier- 

lOlliM sod by hand dlM*^ 

A £l ! ouV e mowed the plot closely (nA removed the mowing, for. «***. 

! f the make a thick mulch) and spread soil amendments, as described |§ 
*f® beginning of this section, fou start to eliminate the sod. Basically you dig 
7 wfe of earth and turn them on their side or, better, upside down (iEthe 
lunksaie not too big and you have the strength to do so). This damages the 
rass and will cause quite a bit ot it to die. Then, about a week later, just before 
fbe sod starts growing again, turn it over once more, cutting through the 
chunks while making the second turn, to reduce their size. This second turn 
will finally kill most of the grass and blend in the amendments more effec¬ 
tively, and you'll also dig deeper, quicker, and with much less effort. On the 
third turn, after yet another week passes, enough of the sod will have decom- 
posed that you'll be well on your way to having fine, ci umbly soil neatly to the 
depth of the blade. Any preexisting plow pan will be gone. 

Here ate some dps. While spading, the bigger the chunks that you try to 
bite off, the harder you'll work. Be methodical and precise; nibble oft bits of a 
size and weight you can comfortably handle. Large tasks like making a new 
garden can seem too daunting if you contemplate doing the whole thing at 
oiice, so I suggest that you divide your garden into beds of 100 square feet (tea 
square meters) and dig one bed (and one between-bed path) at a dint. Using 
comet pegs, mark out strips about 5 feet (1.5 meters) wide (which is 
length of an ordinary shovel, tip of handle to tip of blade) and 25 feet foigh 
meters) long. Start out standing at one end of that strip. Put tire shovels bl 
only one inch (2.5 centimeters) back from the end of the strip and push t ^ 
as fai as you can manage. If the sod is strong, this first nibble probably ^~ ^ 
in only an inch or two. Lever out this bit of soil, and roots and put it 
wheelbarrow. Then move the blade back only an inch or so and pW* 
f n "^* S t ' me k should go in a bit deeper. Lever out that bit of soil F 
? "! 1 w,1ee lbarrow. Repeat. By the time you have worked back uu L 
7 .l? C0 15 centimeters) from the end of the bed and across its 11 . 

rj* b, a small dird, and »ou will probably be ablr « * 

half its Ungth. And the wheelbarrow should be folk 
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Continue digging bade and forth aerosa d* M thc 
small chunks and plaung them on the,, sides or upside down j„ g 
sion you made while nibbling out the previous row of chunks. The softer At 

Wt& 1 and fhe big ^ r the larger the chunks you A 

mm and the deeper yon can go. But big or small, deep or shallow even if 

p-fo W mOVlng back an lndl ° r SO Wlth each effort, gradually the whole 
bed will have been broken into chunks six or seven inches (15 m 18 eenriaa - 

ters) deep and turned over. When you get to the end of the bed, putThe 

contents of the wheelharrow into the hole left from turning the last row. 

If you dig to kill the sod in the spring, there will be a few weeks’ lag 

between the first dig and the start of planting. If you start this preparation in 

- —, to go 

in spring as soon as the ground can be worked. Another advantage of digging 
in Miimn is that there's. always the odd bit of |r m that isn't killed. To pre" 
paie the autumn-dug beds for sowing in spring, youre going to dig yet again and 
rhis time you can yank out any sesi scant clump of still-living sod and toss t 
onto the compost heap. Vet one more advantage of autumn digging A new 
gd.tden is usually- ftu! of weed seeds. Wh&i you turn it over tn late summer, i 
lor of those weeds sprout in autumn; the next spring, a lot more of them sprout. 

But before they have a chance to get large, you dig again and kill them off 
wholesale, 

1 timing over sod the first time is hard work. I am 63 years old, but i have 
Ken doing garden work for 33 years and consequently am reasonably Hr. Still, 

I find that after turning new sod for about 90 minutes I am getting tired* And 
90 mm utes is about the time it takes me now to spade up an area of sod of 


rhe autumn (including incorporation of amendments), youll be all ready 


when i m 


about 5 feet by 25 feet (125 square teer or 11,5 square meters). So 
rf* nn § a acw plot from sod, every day I dig one bed (and one path). After six 
^ s ^ have dug 725 square feet (70 square meters) of new sod tor the Hrst 
a g°°dly area* And in consequence 1 am also in better shape than ■ was 
eek previously! I give myself one day of rest, and die next week, if there i> 
^ore new ground to dig, I dig another 125 square feet each day. After digging 
^ r ^ ] e ^dig die bed I first dug the previous week. This second digging 

^ ^ iU ta ^ G nearly as much work as the first time and goes deeper. I tonumk 
^ich^ 1CtCtTl entire garden is dug up* Even id ! were starting ahed* 

a fair] y plot that will contain 2,000 square feet (200 square meters’- 
















■ beds and/or wide rows, I can have nearly the whole thing ^ 
°tfTId£ds in less than a month by working six days a week for about c Wo 

HOU Tf a b da e is no sod, everything gets much easier. If I have recently done the 
1 UC til l er , even shallowly, then I Can go back in with a shovel/ 
area . i a rc • ^ 45 minutes bt . eak up j 25 square f eet to tW full depth 

! Trk shots blade and no, get particukrly tired from the effort. Restoring 

blished bed or wide row for replanting only takes me about 30 minutes 
anesta IS1E 100 squafe feet (10 square meters). So why would! 

of mod.era.tc gixo. P i * . i .<-i ■ . 

K to own a rototiller and experience the noise and vibration, use the 

Si* pat f»d* regular «»»»»<“ * *f 

engine, slowly march the tiller back into a shed when finished with it, etc.? 


Raised beds and raised rows 

By making a single choice, you can avoid much unnecessary garden work. You 
could remove weeds slowly and painstakingly by hand with dull hngers or rap- 
idly and with little effort using a sharp hoe. Making small seeds come up m 
their growing beds could seem nearly impossible, forcing you to buy or raise 
transplants, or you could grow seeds sown directly in their final growing pos 
tions - easy as pie. You could spend hours getting a just-harvested area ready 
to replant or accomplish that task in minutes, with little effort. QU cojm 
become a slave to a thirsty garden that needs watering aftet on y ^ 
sunny day, or your garden could pretty much tend to its watering i 

To garden the hard way believe Everybody Else, who states t _ , r 

spaced j deeply and doubly dug raised beds, with vegetables p ^ 

transplanted in precise hexagonal interplanted patterns, is the waj o 

authority may also tell you that you'll get a much higher yield, 
bonus of putting less water in per unit of production out. None 
merits is exactly true* 

As a novice I used that difficult intensive manner I j us ^ 
Gradually ! learned that there are easier methods that allow y' 
three quarters as much food (of higher quality) from a given area ^ ^ y, n 
a third as much work and irrigating a quarter as often 01 ' ^ ui^ tL 
describing a system our ancestors used before every household h 
pressure coming our of pipes* 
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I now believe there is no one best way to arrange planting Raised beds 
are useful for some crops where and when there is irrigation wter. Sprawling 
vine crops and sweet com grow far better on the flat” or in hills. Unirrigated 
gardens should mainly use hills and single rows except, perhaps, for small- 

sized vegetables. 

Most intensivites say raised beds need to be double-dug to a depth of 24 
inches (60 centimeters). 1 don't agree* Digging 12 inches (30 centimeters) deep 
is plenty; loosening the second foot produces little additional benefit in 
exchange for a heap of effort* Besides, over time the second foot will become 
looser without any extra eifoit on your part as worms transport the organic 
matter you put into the surface, and as plant nutrients [each into the subsoil 
(which chemically loosens clay — this phenomenon is calledfloccuiation 
It is far easier to get small seeds to sprout if the planting areas are raised 
slightly Not because the seeds care about their position relative to the parks: 
they haven't a clue about anything except temperature, humidity, and the total 
frustration they must feel when a big heavy lump oi impenetrable stuff sits 
above them* In that case, the seed dies. Large seeds like beans, peas, and corn 
can push harder against obstacles, and if you sow extra seeds, enough oi them 
will usually emerge to make a row even in rough ground. However, any seeds 
like carrots, lettuce, and cabbage-family crops can’t fight their way past a lump* 
I hey need what is termed a "fine seedbed' to come up in; After elevating the 
growing beds a few inches, you can make a finer seedbed with much less error-. 

To understand, what I mean# use a rake and try to make a rone of fine soil 
on flat ground after spading it up. After much riche and eftott you 11 end up 
wkh a valley of fine soil, edged on both sides by ridges of clods trying to roll 
Nek down into it and smother your emerging seedlings. But if you first raise 
[ N beds a few inches, you can rapidly rake the clods and lumps our oi the 
beds surface and pur them down into the paths, where your feet will break 
foeny up over the next months as you walk around the garden. 

bl°te that you can only rake away the lumps if you have not put lerauung 
aroil nd the outsides of the beds. Perimeter boards, railroad ties, elevated 
l "! er block structures — all these attractive edgings eliminate du -t ^ 
e s f wo main advantages. The first big advantage — making 1 highly tfkt 
J medium — can be a piece of cake with a rake. Advantage 

^ keepmg t ] le WCC{ j s unc j er conrr o| — can be done almost eunnh m 









., llVr hoe ncbr co the edges if the edges are made of so , n£ . 
a shar P hoe ' ,, r y °K j masses and other weeds that happen to come up ^ 
f ng Tuning waUs^n get such a good grip that you: will hardly be able tG 

yank them out ^ ^ few ift(?fes also reminds people to keep t | leir 

t reason raised beds grow better plants is that they rend to stay 0* 

c Vr tromning on them. Walking on the root systems ol growing veg. 
thks tern *«• siznfcntly Ini bo avoided. Walking on loo OTtd 

!“£ before rile vegenfoles por rooca inro rhar area e^paas ,r and thus rf* 
f „,„eb more Jflkult for the vegetables to develop roots m the htst plate 
Small sred vegetables - beets, carrots, lettuce, bush beans, bush peas 
etoiv best in raised beds or raised wide rows. Larger plants such as Swiss chad, 
broccoli less-aggressive varieties of cucumber, cabbage, kale, and Brussels 
sprouts can also be grown atop raised beds and in w.de raised single rows. The 
eveeptions are all species that have large, vigorously sprouting seeds or chat 
er0W big. widely sprawling plants, such as squash, melons, and some kinds al 



Figure 3.3: From left to right, this illustration shows hills, two slightly raised single rows ( 

•v 1 Ji- fr)i;?!,' rev,- on the right has a double row of plants on it), and two raised beds- Fh ^ j 

on the fort has (wo rows of large plants arranged on it, running lengthwise, and, jnt f)e 

single row down the center. When doing this, a small, highly fertilized "hill" can he -rea ^ ^ 
ra sed bed. one for each plant. The raised bed on the far right has short rows arranged at 
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tomatoes. Sweet corn, which needs to grow in a large duster to pollinate, also 
Joes better on the flat. 


Making lightly raised beds 

Raised beds should nor be so wide that a person who is standing on the path 
next to them has trouble reaching co the center while bending over or squat¬ 
ting. For most people, four feet (120 centimeters) wide is about the limit. If 
you are inflexible ot have shotr arms, the width can get down to us little as 
three feet (90 centimeters). But the narrower the beds become, rhe less effi* 
cienrly the overall space will be used because there will be more paths. Also if 
the bed gets much narrower than four feet, it is no longer possible to have two 
parallel rows of large plants running down it lengthwise. For someone who is 
quite flexible, with long arms, a bed might be 4 A feet (140 centimeters) wide, 
The filths between beds are about one foot 50 centimeters) wide. 

Raised wide rows are better when gardening without any f or much i irri¬ 
gation. These are actually just narrow raised beds, usualh about two 
shovel-blades wide, or 20 to 24 inches (50 to 60 centimeters)* There will be a 
oneTbot'wide path between them, making the centers of the rows about % 
inches (00 centimeters) apart. The spacing between the rows should be 
increased if there map be long periods without rain. When I lived in western 
Oregon, where it almost never rams in summer. 1 used rov, centers yfk ur k\ i 
and sometimes five feet (120 to 150 centimeters), depending on the crop. 

Unless you have become so inflexible that you can no longer squat or 
bund over, there is no point in raising die beds or rows more than two to three 
wilies (five to eight centimeters). This is easily accomplished. 

Immediately alter digging a new garden, using a combination shovel. 
m ° XL ^ong what will be the paths, scoop up about two inches h centime 
^0 iln d toss it arop what will be the growing bed or row. i hats all 

r e is to ir. Stretching string lines or pegging the comers might help rhe first 
M L^ eSC are made* In following y ears you simply redo the exisring beds, 
raised rows the same way. 


hUR are besr 

an 1 ror growing pumpkins, wintet 

88 lively sprawling variety, and so met 


ash, melons, tomato vines of 
cucumber vines. 1 have also 
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, plttlts like kale, cabbage, Brussels sprouts, and broccoli 
grown slightly **»“ w P ‘ ^ a four foot-wide (120-centimeter) raised bed, 

in smaller Nils I®. A g . ^ cenn meters) or even 24 by 24 inches. The 
spaced 24 by 30 inc ^ . sp;1U r.g of hills is usually four feet from center t0 
traditional Native ^ - jm ^ feet (150 to 180 centimeters) when |jg 
center but can KP* ^ ^ in the gro vving season. In the case of winter 

gardening wherejam^ ^ ^ ^ cight b/ m f eec (2.5 by 3 meters) because 

the ot all a S arc!e11 in hiUs is to first WlM 

, C . 2 growing medium-demand plants. Spread lime, compost or 
the whole a«» ^ ■%_ v ^ whoIe area . Then w h cre the hills are to be, 

T“X« «pM » f coF “ a p int or two (a5 “ 1 Ure ° ° f chicttn 

P * J , i• m. shovelful or two of W-potmqr manure or compost m 
*"£ Arse amendments in, going down the full depth of*. 
A. Iking up adtculatspo. about 12 to 18 inches (30 to 45 centmtetets) 
in diameter, thoroughly blending the amendments. You should end up with a 
little mound of highly fertile soil. If there isn't much of a mound when youre 
done, mark the spot by taking a bit of the earth surrounding the fertilized ares 
and toss it on top of the hill. For smaller plants on raised beds, give the hills 
about half as much fertility and dig a smaller mound, maybe ten inches (25 
centimeters) in diameter* 

Plants started out in hills get off to a fast start because of the high iciul 

o p. _p 

ity created immediately below where the seeds are sown. Hills are truga P r 
would not be practical to cry to turn the whole garden into soil that kidlc 
Chapter 9, white 1 discuss how to grow various crops, I will suggest usl % 
w hen that method is appropriate* 

Hills anti survival gardening 

Imagine this: It is spring planting time, but nothing has been dug V 
urgently need to make a garden. There is sod* You have a shovel, some see - 
d nor much else. What to do? Garden like the Native Americans r<n fo 

T* ^ first * North America* Dent even consider 

vegetables* You 11 grow easy stuff: winter squash, corn, surd ■ 

•• 

****** Swiss chard. 


Lll, WIULLi atjuaw.u 

maturing cabbages, indetcfl 


t ASKS61 



tools and 


riiN L r 
n an 




Dig up an 18-inch -diameter (45-centimeter} circle as deeply „ possible ai 
each proposed hill center. A person could dig a lot of those spots in one day 
The sod in those hills won’t be dead yet, but you’ll have damaged it. 

Next, go find some fertilizer. When the English first came to Massachusetts 
gay, the locals there taught them to grow com by digging a hill and putting 
c-t b it. So spend a lot of the next week going fishing (do it when you're tired 
from digging hills). Collect toad kills. Have the kids gather cow pats. Or 


out 


your own pats. Be creative. 

What you’ll, have to use for fertilizer may need to decompose a bit before 
the seedlings will be comfortable being too dose to it, so put it deep in the 
center of the hill and sow the seeds around the outside of that hill. The fertil¬ 
iser will also have to be strong stuff; there isn't time to wait for a lot of 


low-power vegetation to rot. At the same time you’re incorporating fertilizer, 
you'll be giving those hills another digging. This time remove any surviving 
dumps of sod, shake off the soil, and toss the roots aside to shrivel in the sun. 


In less than ten days you will have started a garden consisting of fertilized 
bills surrounded by un-dug (as yet) ground. Now sow seeds; pur in plants. 
While you wait for the seeds to germinate, there are four main gardening 
tasks: kill the grass still growing between the hills by spading the area up, 
make more hills for -sowing autumn-harvested crops, collect more fertiliser, 
and dig In that fertilizer in ever-widening circles around the hills* Keep dig¬ 
ging in fertilizer in ever-expanding circles, keeping ahead of the growing 
prints so yon dont disturb their expanding roots. By die rime the season is 
hah over, you It have dug the entire plot and fertilized most of it. 

Except jar potatoes. There is a better way ro grow survival ls t spuds* Gig 
tows a ^ out 12 inches (30 centimeters) wide with the row centers three to tout 
km (90 to 120 centimeters) apart* The bieween-ro^v spacing depends on how 
rfruch tain hill you re anticipating (spadhg of spuds will be discussed at length 
n Chapter 9)* Fertilfoe the rows as best you can and then plant the pOL* 
u; 8own - the rows. Before the vines emerge, turn over the sod beside foo.se 
^ extending our about another 6 to 12 inches (15 to 30 ccntmmei.v 1 on 

I S ^ e ’ ® possible, fertilize that soil too, so die spuds will be growingi tk 

th *t Smp 18 r ° 24 inclies f 45 ro (1 ° wlJe - VV ^ ril lhc f 8 * “ 

etween-row space, dig or chop (with hoe or mattock) enough to kill d <* 
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u «m grow, you'll be pulling soil and weeds up against rh e „ Ul , 
grass. As the ” - ~ : up the growing vines. You'll likely etl4 * 

an ordinary i° - » ■■ and all the ground in the potato bed will J, 

with a sll b°“ Sl ^' ass : f nd w oeds, ready to use for something else next 
been cleane o .. ^'11 be time to start a compost pile and to think 


The bow rake &9l 

T i ’ r u in k 1 could start small-sized, delicately sprouting seeds dneedy ir , 

ht n i.*»« k ' ds “ ,iicss 1 w * w( * ktlI .T u<loi ' w ;, th i " T "r kt t* 

5 j,_"T” doesn't seem to balance as well or work as efffo 

but for some reason tne ., , , . 

„,cl,»if any choice to the «*» g« yourself the bow pattern.) 

Raking levels the surface and creates seedbeds out of already loosened 

and that is gentle work. The rake handle should be long and slender 

because the less the rake weighs, the slower your arms will cue. Kou want t c 

head of the rake to be at least a foot (30 centimeters) wide, otherwise you lib 

pushing it back and forth too often to accomplish the same task. Dont get i 

child's rake with a narrow head and a short handle. At the other extreme,! 

suspect if a rake were over 16 inches (40 centimeters) wide, it would be too 

hard to control 


There is a Zen to raking that is not so different trom what athletes idu 
to as “being in the zone/' Raking is a meditative action you 11 get bettei * 
many years* Raking beautifully requires the same sort of absolute eo ^ 
non it takes m hit a golf ball, tennis ball, or baseball or to give a goo 



Your complete attention has to be where the teeth are v - , 

j ~ '] c "'b iiTcii ,-r 

soil Your upper body has to be balanced, your stance as pet cl l - 
artists, That's because the weight that the rakes head is putting ou t ^ ^ 
to be precisely controlled so the teeth comb out the lumps* A uikc ^ 

longer than two inches (five centimeters) will endlessly be kfdug ^ 
lumps to remove. There is nothing wrong with having lumps i Y 
tkit-y are not located in the top inch. 

Making a seedbed . 

^ htn a diy seed is placed in moist earth, it swells and begins ■ P J jjhpga lt 
a few Any seeds that ™ four days to ? 
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either in soil that is far too cold for them, are in soil that is far too dry to pass 
rhe ready-to'till test, or are a slow-germinating species, usually one with a 
hud seed coat that resists moisture penetration. 

By "sprouting I do nor mean that you'll see the leaf emerging at three ro 
four days. In each seed resides an embryo, a miniature, living, brelthing pUm 
that is alive, resting in a stare of dormancy (in other words, deepingl.UTen 
it is moistened, the embryo starts producing complex chemicals called enzymes 
chat convert the dried food sm j ounriing it into water-soluble sugars and 
am i no ae ids, T his is just like digestion in your stomach. Th e e tnbr y a b egi ns to 
assimilate this nutrition and grows, forming a complete plant with it. 

Because drying out is one of the biggest dangers the new plant faces, the 
first thing that a clever embryo does is to send down a mot. With a moc sys¬ 
tem working, there is less chance that the seed will die from lack of moisture 
before it can emerge* Once the root is extending downward, there is no longer 
any reason to water the seedbed and a lot of reasons not to. 

A sprouting seed ing needs a lot more oxygen than ir did in dormancy; 
the embryo will die if there is no oxygen in the soil, which is what happens if 
the soil is waterlogged for more chan a few hours. And like all other biological 
processes, the speed ar which the embryo grows and develops is determined 
by temperature* If the soil is too cold, the seedling, slowed by the chill, will be 
attacked by fungi and other soil-dwelling diseases that thrive in cold condi¬ 
tions, and it will die, Watering lowers the soil temperature. 

Only after the root is descending does the embryo begin to term what is 
called the 'shoot/ the part that emerges into the light. Rarely is this shoot 
capable of exerting much mechanical force. It does have quite an abtlin to 
wriggle its way between larger soil particles, but ir cant push aside a heavy 
tamp, much less break through concrete. 

Two similar soil phenomena,'crust formation and puddling, commonly 
Prevent shoots from reaching the light. Puddling happens whe n ir tains cn die 
gardener waters after the seed is planted, and the soil panicles, previously 
,ln ^ fluffy, slump into a solid, nearly airless mass. Puddling usually happens 
0r *ly to soils made up of the finest sorts of silt, or of clay tli.a u o Luka organic 
matter. 


Crust fo 
Soi b contain 


r mat ion happens on soils that contain some Jay ^ 
at least some clay, crusts can form on almost any land- A i.r 







J . ■ wcily the same mf a cement finisher puts a smooth su,l ace ^ 

develops m Ctincrete is a mixture of smallish gravel, coarse sand> m 

3 l '° mTC 'v di |e it is Still plastic (liquid) the finisher rubs the surface with a 
ccme y ‘ . \ A T hi s rubbing causes the gravel to sink into the mixture, while 

7c ” Id pamdes and «>>“' * e * e SU1 *“' A thi " * ki " «f nal, 
c he hne - finest sand is formed on rhe surface. When t h is 

pure cement btenaeu 

dries jt feels perfectly smooth. 

, t irr];]es ai -c smaller than the aggregates making up concrete. but ^ 

blend °much as aand, gfl*4 and a*m are .nixed in concrete. Think of fa 
d . n the s „a as being similar to the gravel in concrete; the silt in the soil 

the coarse sand; and the clay in the soil like the cement in the concrete 
Pounding rain (or sprinkler) droplets hitting the soil act exactly like the 
cement finishers trowel, separating the cky/silt Irom the sand. The sand set- 
cles a f ractj0 n of an inch, leaving clay and silt on top that dries into a tough 

impenetrable skin. 

lr is essential that the gardener do something to prevent puddling and 
crusting from happening. Fortunately this is not difficult to accomplish - 
simply increase the amount of decomposed organic matter, called humus, in 
the soil. When enough humus is mixed into the equation, the particles of sand 
and silt and clay become more firmly cemented into Stable, irregulady sSaaped 
chunks or "crumbs" of larger size, sometimes as large as gtains of nncooki 

rice. The crumbs donr easily separate, into 
end .,nl <,lr and cklV. SO tllC Soil WOUt 


To covet a 100-square-foot (10-square-meter) 
growing bed three inches (eight centimeters) 
deep takes one cubic yard (0.75 cubic meter) 
of material, A long-bed half-ton pickup truck 
holds one cubic yard — even more if you 
build up the sides with retaining walls and 
have strong springs and tires. It could take 
t8 pickup-tit!' > loads to convert an average 
2.000-squafHoot (200-sguare-ineter) gar- 

dCT int0 flood tilth one foot (30 

centimeters! deep, m 


crust over or slump after a rain cu mV 
cion. They also create more air spaces m 
the soil, greatly improving root deve op' 
ment and, chus, plant growth - Soil w ’ t ^ 
obvious crumb structure is said t 


good tilth. , , n(TC 

The trouble is chat to rapidly k 13 

■ I J j-Lt 0 

the entire top loot of a poor SOi 
that has good tilth can mean b • ^ 
as much as two to three ini hr 1 ^ 

eight centimeters) of compost or ^ 

ted manure. 1 hat is a heap o 1 


fortunately it is not necessary to turn the entire top loot of a g,~j cr . 11 
i [U highest- quality topsoil to get a good growing result. Instead it is only 2c 
cssary to focus on the "seedbed. Most small garden seeds, the ones that have 
rhe hardest time germinating outdoors, are placed about half an inch i 25 
centimeters) deep. A few of the larger small seeds, such as beet, radish, or 
spinach, are sown about three quarters of an inch (2 centimeters) below the 
surface. So what I propose is that you make only the top inch (2.5 centime- 
tets) of your growing beds into friable soil with excellent tilth. Accomplishing 
that takes a layer of manure or compost only a quarter inch - six millimeters 
thick. Most gardeners find it hard to spread that little. One pickup-truck load 
would cover fourteen 100-square-foot growing beds a quarter inch deep. 
Finding and transporting that amount is manageable, even if it must be done 
with a wheelbarrow. 

Once you have your bed covered with a quarter inch of well-rotted manure 
or compost, use rhe rake to accomplish four things at once: (1) level the surface 



- v 


re Tke clods raked down out of a raised bed come along with a bit ofco P ^ 

together as the gardener's feet crush the clods over the coming months. Whe 

. j_p ...ai iu> unliktlv n 

for the 


rS&vt- 









„„-,W 12) umfor,,# blend che menure/eompose MCo Ac top i„A, 

of Ac rake’s «A passing through 4* f «««■*■)- « (3) the ^ 
,1,0 breaks«* so, nr of the less solidly cemented clods and (4) combs our mos , 
of the lumps in the surface layer. The rake wdl pull these resistant lump, „ 
d^c edge of dit bed. where they roll down the side and harmlessly await the 

gardener's feet to crush them. 

Restoring a raised bed for planting again 


After a raised bed or a raised wide row has grown a crop, you will need w 
build fertilise pnd lit it to grow anorhci. this is the easiest procedure: 


. Remove remnants of vegetation to the compost area. 

, If t j lc bed or wide row is going to grow medium- or high-demand crops, 
fertilize it. Fairly uniformly spread four to six quarts (four to six liters) of 
COF per 100 square feet (10 square meters) of bed or 50 lineal feet (15 
meters) of wide row. Otherwise cover the area about an eighth of an inch 


Measuring soil amendments 

• A1 QO-square-foot (10-square meter) raised bed is 4 x 25 feet (120 x 760 centimeters) or 40 inches 
x 30 feet U00 x 900 centimeters). 

• 5Qi lineal feet (15 meters) of wide row (two shovel blades wide) is 100 square feet. 

* l! lakes one cubic foot to cover 100 square feet (20 liters per 10 square meters) an eighth of an 
inch (three millimeters) deep. 

* To cover 100 square feet a quarter of an inch (six millimeters) deep takes two cubic feet. 

* To cover 100 square feet half an inch (1 2 millimeters) deep takes 4’A cubic feet, 

* Five gallons (20 liters) equals one cubic foot. The large plastic pail that contains bulk foodstuf 
usually holds five gallons. 

• A cubic yard is 27 cubic feet (0.765 cubic meters). A long-bed pickup truck can carry the we 9 
a cubic yard of manure or compost with no problems, 

• Fifty pounds (25 kilograms) of lime per 1,000 square feet (100 square meters) is aboui a f uart 1 

full (one liter) per 100 square feet. ■ 
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i Hi meters) deep with strong chicken manure compost (containing 


(three -- * 

over 3 percent nitrogen). 

. With die shovel, scoop up about an inch (2.5 centimeters) of soil from the 
paths around the bed or between wide rows. Toss that soil atop the bed If 
the paths have gotten a bit weedy, this action will dean them. A sharp 
shovel wielded by a pair of strong arms can cut off weeds as the soil fc 
lifted. Otherwise, scrape the path with a hoe first and then lift the soil. 
The hoeing will also loosen the soil in especially compacted paths, making 
the rest of rhe task easier. 

t Rougfely turn the bed over to the depth of the shovels blade. This mixing 
need not be thorough. It is okay to stand on the undug pare of the bed 
doing this. At all other times keep your feet off' the bed to avoid 


rie 
while 


compacting the growing area. 

* [f much soil ends up back in the paths from this digging, scoop it up ,\ i 
toss it onto the bed again. 

+ With a take, roughly level the bed. 



figure 3 ,t» n 

J estonng a raised bed for planting 
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Figure 3.5: Screening compost to separate the fine from the not fully decomposed material* A 
sieve like this rs one of the most useful homemade tools a gardener can make. 

* If you are going to sow small-sized seed, cover the bed with a q uaiteE ” 
(six millimeters) of well-decomposed manure or fine compost- Do ^ 
clump y half-rotted compost; the texture must be fine. Some g ar c ^ 
have a screen to sieve out fine compost for this purpose. If yourc g 
sow large seed, using rough compost will serve just as well- 

* Now take a rake and perfectly level the bed, pull the clods out of 

face inch and down into the paths, and make a seedbed read) lot ^ ^ 
If you aren t going to sow fine seed, this last step can be done quite 

It takes me about one pleasant hour ro accomplish this task 
100 square feet (10 square meters) — spreading potent manure 
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aiid/or COF. spading the bed, scraping the paths, sieving compost, hauling it 
the bed and spreading it, and raking out a seedbed. 

The hoe 

I have a tool collection in my tool shed, with a variety of hoes that arc extr.mr- 
dm anly efficient tor doing one particular task. But only one of my hoes is 
aood for everything flu lie ally, this one is the most common design, iVf 
people call it a garden hoe, file rectangular blade is attached re. ; swansncck 
so called because ,s nt n hijcl in a v ise. and with the application or a. fut arooLri’ 
of force, this rod of mild steel can be bent to adjust the angle of the blade so 
it matches the height of the user. The swansneck should be bent so the blade 
is parallel to the soil when the handle is held in a comfortable position with 
the user standing uptight. At this angle a sharp blade can rapidly and easily 
cur off weeds just below the soils surface, while at the same time loosening up 
the surface and breaking any crust that may have formed. This loosening 
action is called'cultivation.’ If the ingle is wrong, so that the bee wants to dig 
itself into the earth when pulled toward you, then von can: efficient!) . ork 
the tool because you will have ro hold the handle coo far from your bodv in 
order to correct the angle of the blade, which makes you tired. [] :he Hade 
wants to lift itself out of the earth when pulled toward vou, thert \ou ill h . . 
to bend over to adjust the angle of attack, which also makes you tired. Once 
the swansneck has been bent to suit the user, it never has to be adjusted again. 

Sharpening the hoe. File the outside of the blade so it makes a sharp, uni¬ 
form, chisel like bevel of about 20 decrees. To sharpen it the first rime, put the 
hoe on the ground or on a porch so the blade is at the edge of the porch. \\ ith 
0,lc knit placed close to the socket, press down with enough weight r hold the 
hlade still while you file the outside of the blade, holding the file with both 
hands and bending your body over it. If this is too difficult, have someone else 
^I'ul on the handle or else put the blade into a bench vise 

After a proper bevel has been created the first time, you may be able ro 
sharpen the hoe l>y filing one-handed. With the bottom of the handk 
'^dged into the ground and restrained by the edge of vour shoe, lean the blade 
a stout post at least four feet {120 centimeters) tall and with one hand 
t k * S ^ corner of the blade firmly against the support. File, h shtuildn 
1 a s ^ ar P hie' more than ten or so strokes to restore the edge 
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With a sharp garden h oc , 
you can perform the follow,,,' 
tasks: ** 



Weed soft ground. p u ;| ^ 
blade toward you, half an inch 
(1.25 centimeters) below the 
surface. This cues off weeds as 
though with a knife. Most weeds 
will die within hours of being 
cut. The odd one that does not 
die because it was not completely 
separated from its root system 
will almost surely die when you 
cut it: again a week later Weds 
that come hack from tubers or 
bulblets may require cutting sk 
or eight times over six or eight 
weeks. Bur there is no weed in 
Creation that wont die it its 
leaves are repetitively removed 
before they can make much 
food — even horseradish $ 
comfrey eventually succumbs- 

«Weed compacted soil 
including paths. When weeding 
compacted earth, you -ImML 
hoe entirely differently f 
the handle slightly below p 
Waiit. Place one hand about halfway down the handle and use this hand to \ ^ 

blade down while the other hand pulls the sharp blade toward you- ^ 
scrapes across the earth; because it is sharp, it cuts off small weeds, If 


Figure 3.7, Hoeingf tet/inrque for weeding soft ground, 


ds to 


truly sharp, you 11 be surprised how quickly this can go. 1 hi^ action ten 

hc fester than any other use. When I have a lot of paths to scrape, 1 ^ 

the garden. 
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. (Jimp resistant clumps of grass and large weeds. When doing this 
usc the corner of the blade. Swing the hoe like a mattock or axe; the cor¬ 
ner penetrates the hard earth, chopping off tough stems. This only works 
well when the corner is also more or less a proper right angle and the 
working edge is kept sharp. Even then, this cask is exhausting hard work. 
It rhe garden is weeded once a week during the growing season, there will 
never be large, resistant weeds to chop out. All of them will be killed rap¬ 
idly and with licrle effort when they are small and tender. I can weed 2,000 
square feet (200 square meters) of growing beds and the paths between 
them in about one concentrated hour, I do this about once a week during 



F ' aUf * 3 ‘ 8: Hoeing technique for weeding compacted ground or scraping paths. 
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hdening when^_- 


_ seis0 n, and less often as summer wanes because 
the heightof die grows more slowly then. Spring | ^ 

everything- including * ^ ^use that is when they are growing rap. 
most critical rime to ofon keeps the gardener out of atti on 

idly and because unse« c • demands exhausting chopping rather 
while weeds grow to the 

■ta, m »** ^ ^ h „ ca n do a few other thing,. 

. Perform other t. • ^ „ ggg forrows by pulling it through 

A comer of ® e L . L , depth of that furrow — a factor criti- 

«* «* Wi * J b,t °T* _ c L h«U *k. uniform. Thu, „i* 

c4 to succ^fol germi < ^ t ft e blade, front or back, to shove 

ri*er on rhr purl, or on the pull 

1„ faL) IBs ordinary hoe can al» poll card, toward the garde™, 
which is osefol for hilling op (SJSKgus- However if a large plot of spud, u 
ro be grown, using a larger, heavier versi on of this hoe will save a lot o nme 

Hoe quality . . w < 

I once foolishly purchased a cheap hoe. I still owned that disgusting t mg 
when I went into the seed business, and because 1 had no extia tnomy lum S 
my first few years in business, I used it to weed the a iaU gi outid T he s * 
so poor that by the rime I reached the end of each 100-foot (30-meteO 
was dull Ir takes at least three times the effort to weed with a slightly du ^ ■ 
the effort it takes to weed with a really dull one cant be described m p° ^ 
English. So ! took to carrying a file in my back pocket, and when I comp ^ 
each row ! would lean the hoe against a fence post and resharpen it- Ah^ 1 
years there wasnr much blade left to sharpen. 

Then I got a much better'quality implement. Same general app^ ir ^ 
totally different tool. The quality hoe ^ers sharpened each spring ^ 
sharp br about halt the summer unless 1 am scraping a lot ot path^ u 1 
Hoes have a fairly reliable quality indicator you can sec before J° U J\ ofl 
chase. The tool is intended to occasionally chop resistant weeds. 

shock on rlu- point where the swansneck attaches to the . 


;h 


. *" * rc nvo vva / s ro attach a swans neck. The cheap way is to s * nl P j 

lkt r ° d lW0 A ^ ^ the handle and then reinforce that bash# 
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wirh a sleeve or collar of thin metal 
[a fcrrU le) that fits tightly around 

U mi so tbar (rlie imnufac ' 

mrer hopes) the handle wont split 
w hen some real stress is applied. 
But even if the first powerful shocks 
doiu split the end, they do gradually 
enlarge foe hole so the swans neck 
loosens up in its socket and the 
hoe head starts wobbling or rotate 

The owner then inserts all sorts 
of wedges or carries out make-do 
improvisations to tighten up the 
rook Eventually he or she has to 
£er a new handle. 

There is a better way. The end 
of the swans neck can be forged [or 
welded) into a strong, slightly 
tapered socket that is slid over the 
end of the handle and affixed with 
one or two screws or by a bolt that 
goes through die whole thing. Any 
manufacturer with the integrity to 
m;ikc a forged metal socket to attach 
its hoe ro the handle is almost cer¬ 
tainly going ro use quality metal for 

foe blade* 




Figure 33: Notice that the swansneck on the right has 
loosened and a naif has been driven into the hole to 
function like a wedge in the handle of an axe 


Push-pull hoes 

rilere is One special hoe design well worth having. The push-pull hoe works 
b V gliding back and forth through soft soil, cutring weeds off just below the 
S y fa « °n both the push and the pull stroke. There are two common designs: 
'}* scirru P hoe (or "hula hoe”) and the propeller hoe (or glide .md groom ■ 
J 86 ho « are available through mail-order seed companies or other mai- 
C] garden gear suppliers. I've owned both sorts with equal surisiac 
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If run over the beds once a week, this kind of hoc will keep even a 
garden beautifully manicured in little rime and with Uttle eftort. The d Csign 
protects your plants from being accidentally cut oft while allowing the cutting 
edge to pass close to the vegetables- This is especially true of the stirrilp 
design. However, the stirrup design attaches to the handle about lour inebe, 
10 centimeters) above the top ol the cutting edge, making it harder to pws 
this hoc under overhanging leaves. The propeller type will slide better 
between rows whose leaves are getting close to forming a canopy. Every design 
of ever)' tool involves compromise. 


Weeding (inil plant spacing 

Eliminating weeds with a sharp hoe is much quicker and easier than yanking 
them with dull fingers \bu re standing up instead of bending over, Youre dim* 
mating little ones by the dozen per motion instead of one by one. When you 
routinely cultivate the entire bed, you’re killing many of them before they've 
even grown large enough to see. The catch is that to do it this way the rows 
must be far enough apart for the hoe to pass graciously btt%veen them,That 
means a minimum 12 inches (30 centimeters) between-row spacing. 

When I am growing small plants like radishes, finger^sized carrots, or 
salad turnips intended to be pulled hardly larger than radishes, dien the rows 
arc 12 inches apart with the planes thinned to one to three inches (2.5 u 8 
centimeters) apart in the row'. The rows are made across a wide raised bed 
each tow is 3Vi to 4Ya teet (100 to 140 centimeters) long. For a single 
I might start one or more such rows. Larger plants like beets, storage c11 ^ 
and parsnips grow better in rows separated by 18 inches (45 centinierct 
With this spacing I can keep the weeds conveniently hoed until the 
one row begin to touch and interpenetrate the leaves of the next row, 
b no longer possible to slide any sort oi hoe between the rows. On^ 
canopy forms, it strongly shades the soil below. Even if a weed should 
the canopy prevents it from growing much. Only the odd weed will sho 
above a crop canopy and chis one you can yank out by hand, ^| c 

H I were without irrigation, dependent on rainfall, and needing^ ^ 

to get the garden through rainless periods lasting several weeks, 1 1 ^ 

the bet ween-row spacing and thin the plants a little further apaH in £ ^ 

In that event I can continue hoeing through the entire growing SLa ‘ 
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w ith a push-pull hoe, especially of the propeller design, I can usually get right 
up to the vegetables stems, I hns there need be next to no hand-weeding in a 

garden* , 

Chapter 6 ( on watering, will give you plant-spacing charts for all these or- 

atm^ances. 

Miscellaneous tools 

lliere are myriad garden tools and gizmos offered for sale, but the other items 
you really can't do without are a wheelbarrow, a sprayer, knives, and buckets* 

Wheelbarrow 

Garden magazine advertisements rei, you how labor-saving si is to ha ; an 
expensive two-wheeled garden cart instead of an'bld-iashioned' wheelbarrow. 
Unless you arc practicing no-dig gardening, there is no need to be hauune 
dozens of pickup-truck loads ol organic matter around the veggie garden. A 
large wheelbarrow holds enough compost or aged manure to adequately 
restore a bed of 100 square feet (10 square meters) — plenty of hauling capac¬ 
ity The wheelbarrow also maneuvers neatly down narrow paths between beds 
that a two-wheeler couldn't manage. And a wheelbarrow costs a lor less 
money 

Bur do get a good one, with strong wooden handles and a bread pneu 
made tire (with inner tube) on a steel rim, turning on ball bearings. No plastic! 
Get the largest barrow of the best quality you can barely afford Lo find it 
you II probably have to visit a farm supplier or commercial hardware, not the 
lucil branch ol a national discount chain, Make sure that the handles are high 
Plough for your body. When you lilt the handles and hold the barrel so ie 
W l)- tips forward, your arms should be only slightly bent at the elbows and 
yom- back nearly straight. There should be room for you to stand between Hie 
Indies ;m d walk forward without risking your knees. A proper fit to your 
’ s essential! Otherwise you can’t control the barrow when it is he.i •!, 
0ac k\f p and it you have to bend over ro push the barrow, you H nukt your ba^ 
There can be a tot of difference from one make to another rn several an 
^ u;ic c hat firs your body, 

Dont scrimp on this purchase* Once you have a wheelbarrow. V 
L ^J scr for the next 20 years if you keep ir painted so n wont .u. 
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One other thing; luilderl supply companies sell specialist 
designed to carry concrete. These have a rather deep, rounded chamber and 
thick-walled tubular metal handles instead oi wood, are super-strong, and3 
too heavy for gardening. This design will make you unnecessarily tired if Vi , 
use it much. The style you want will be capacious but lightweight. Most of 
what you're going to cart )- is not dense like concrete or gravel, and you'll w am 
to be able to carry as much volume as possible. 


Sprayer 


There will be times that you'll want to spray - liquid fertilizer on leaves; 
compost tea to fight disease; fcciU$ thurin & iemts (Bt, an organically approved 
pesticide) against corn earworms or cabbageworms; assorted home remedies 

like soapy water, rhubarb leaf juice; ec<_. 

The sprayer you buy should not be a cheap one, should hold up to live or 

six. quarts (five or six liters), and should be the sort you pump up and then 
carry around by the pump handle. As an indication ot quality, take a look at die 
nozzle. The best sprayers use interchangeable, inexpensive nozzle inserts, 
small in size and usually made of brass, so that different volumes and patterns 
of spray can be selected. The sprayer that has a built-in, adjustable cone noz- 
zle made of plastic is usually a cheapie — but nor always. Ask if the se er 
stocks any spare pares, like pump pads and o-rings. Also look ar the pu 1 ' 




If its made of plastic, it may become brittle after a few years and snapi^^H 

ter if it s made of metal* ^ 

But most sprayers these days, even the better ones, ate nu c ftin 
Protected from the sun, a plastic sprayer might Last a decade, but ^ 
die sun will survive two or three years, tops. Its sad. Wo Lould 1 <- 
co last. Maybe when we seriously run shore of oil, plastics wilLsta 
more than metal. And we ll again have equipment that 11 last a Hh . 

One last tip about sprayers; Make sure the stuff y OL1 P ur in ^ ^ 

particles and that no grit is lurking around the pumps seal fn i ^ 

rhe tank. Rinse it off/wipe it oft before unscrewing the pump a q u gged u P' 
tank. If particles get into the tank the dratted thing will Likel) ^ on 

And finally, whatever you spray wont do much good d 11 rll noff- ^ 

the leaves. Many planrs have waxy leaves that make water bead uf 
keep your spray on the leaf until it dries or penetrates, alw. 1 } s 
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wliich is a fancy name for a water 
softener*The cheapest effective one is 
a quarter teaspoonful (L5 milliliter) 

0 f ordinary mild liquid dishwashing 
soap per quart (liter) of spray. I've 
nevcr had this quantity burn or orlv 
erwise damage leaves. Don't mix a 
strongly antiseptic detergent with 

Bt, 

Small kitchen knife and 
medium-coarse stone 
I keep two identical chin-bLaded, 
sharp, pointed, kitchen paring knives 
stuck into the top of a short wooden 
stake in the garden* Next to the stake 
is an inexpensive large, double^sided 
(medium/ coarse) sharpening stone. 

The knives have bright red plastic 
(highly visible) handles because I'm 
always trying to remember where I 
last put one down. The stone stays in 
die garden because knife steel isn’t 
made for running through the earth 
while thinning tiny seedlings or 
weeding close to nearly emerged rows, 

1 resharpen a knife after every five or 
ccn mim -ites of use* The stone will, in 
an emer g^ncy P also hone a dull hoe* 

A thin pointy knife will slip 

between crowded seedlings, allowing me to cut some off, permitting other* 
b r °w t If ] tried to do this sort of close work with my finger*. it uould 
|. lrce times % long. The knife will snick off the odd weed just below the sur- 
. ,lLe s ^ Cu Id I notice it while doing orher things, I also use eIr kmk 

tHrv^s t j n g 





Figure 3 10: Using a paring knife for ihmn ng or 
weeding. 









4 n without a hoe. I wouldni want to make one without 
I could make .1 g ar e ^ w i r h 0 ut a shovel and definitely not without 
a rake. I couldn't make a go 

a small sharp knife. 

BUCk ° ,S , „ rrv 1 use them for forrigation. I’ll have much 

BuiUts at Chapter 6 on watering. A lew cheap plastic ten- 

" “V 1 ” IkrffaSLbucket, or. berccr, some recycled live-gallon (20-1,ter) 

the garden. It seems one can never have too many 

Care of tools 

Once tools were expensive, valued, and cared for. Then we created a consumer 
society in which nearly everything is designed to decompose so another will be 
purchased. Maybe once resources become more scarce we'll go back to the old 
ways. But in the meantime, people have forgotten how to care for valuable tools. 
Two things go wrong with every shovel, rake, and hoe, 1 he metal bits 

rust:: the wooden bits dry out, crack, and split. 

Rust. In the old days, there was usually a wooden box on t he rtooi oi tiu 
garden shed filled with coarse sand.. The sand, was saturated with used 
crankcase oil When the garden tools were pur away for the day, their wot kmb 
ends were first wirebrushed clean and then stuck into that sand so they «-tuu 
our lightly coated with oil. These days people sometimes have a convenient 
hprav can of lightweight oil that serves nearly as well tor this purpose. 

Handles, wood* 1 have a dusty pint (half liter) jar half lull ot coconut oi 
in cht shed. At the end of the season, when everything is being put away fo 
the winter* I bring that jar into the house to warm it so it becomes lhl u * 
Then l thickly coat my wooden tool handles with this oil making sure p W 
gets mto the sockets where blades attach to the handles, and hang the oj 
up on the wall, suspended between pairs of lar^e nails. It takes a wh* 
r all that oil to sink in. This onee-a-ym treatment seems sufficient; the ban 

r^f 3nd/0r ^ ^/or shrink unduly No other co^ 
if* * 7 ,ks “ «» » »conu, Oil. which I buy at a health <** 

t*e**m> made for protecting rod handles, but b*‘ J ' 
° re ’ 0r ' WS ' cc l uai mixture of coconut or linseed oil and bee*'"*’ 
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Handles, composite. One of my shovels has a composite handle which 
B lighter in weight and stronger than wood. However, composites don’t much 
lik ; being exposed to ultraviolet light. Keeping it out of the sun when its not 
n use does help die handle outlast the blade. 





Garden tenters 


O n spring weekends, garden centers are so busy that people stand in long 
checkout lines holding armloads of expensive seedlings and a few seed 
packers. Usually these buyers are making several major mistakes at once. 
What 1' in about to roll you about those errors wont endear me ro garden cen¬ 
ter owners and makes it highly unlikely that my book will ever appear tor sale 
in those places. Ob well personal honor is infinitely more valuable than big- 
get royalties. 

Lets take a stroll through an imaginary garden center at the peak of 
spring planting season and di Scuss what we find. 


, *^ e 1Tlln d is strange. I direct my magic keyboard ro an tmaginarj 
I !f can g ai 'den center in storing, and instead l am taken ro scenes rt 
f dh ° od % Michigan. Winter is ending. The snow melts. The earth thaws, 
j fie weeks * atcr ' on a sunny afternoon, I am walking along* «> rrtetv 

Lrh 2 “ Pped ’ and for the firsr time chere a PP ears an inCOXlC u ng ° hoil 

&?* * up enough char I can s„Wl Ac bloom 

«»L ' e " 0se of rhis spring wine is rich, fruity. When I »*) A ,„. n 

the S ° mc instinctual joy would grab me and 1 would go tu 

You’j ^° c!t af:er block - H as I could. |j CJ people 

’NtfdW r UpL : r on sucb an especially wondrous day t y c * c ^ s ty rhe 







front door, but their backyard veggie gardens are still growing weeds instead 
of spinach! radishes, and peas. Weeks pass. Finally the much-spoken-ofdayof 
the Hst usual frosc arrives. Now people mob the garden '-enter, buy an instant 
girder!, rush home, start up the rototiller or start digging up the backyard, and 

“put in the garden. 

Putting-in is usually done over one weekend, sometimes in one afternoon. 
Typically tomato, cabbage, broccoli, onion, lettuce, zucchini, cucumber,pump¬ 
kin. and winter squash seedlings are taken home and set out, all in a few 
hours. Some people even buy sweet corn as seedlings for transplanting. A few 
seeds are sown: carrots, beets. Oh, what joy and hope my imaginary peoples 
feeling! But 1 don't know whether to smile, laugh, or cry. I like it. I hate it. Wlut 

a waste, What fun. 

My emotions conflict because I know what happens next. Some oi die 
seedlings fail to survive, so more are purchased and replanted die nexnvak 
end. Sometimes this repurchase/replanting is repeated yet again - A great c 
of money is invested in this hobby garden. The folly is made woise whznf 
pie buy seedlings for types of vegetables that should be started ducal} 
seeds, but many gardeners believe it is impossible to make seeds coaie 1 
And then whar happens? All six cabbage seedlings from one link ri ^ ^ 
vi vc. Two months later six heads harden on the same day. and one w ^ 
heading up, five of them, not yet cut, begin to split open- But it lS ^ ^j jV , 
high summer to make good sauerkraut, which tsnt wanted anyv^^y ^ ^ 
^ w ' ut is wanted during the months of August and September. S 
die best of it, all the neighbors or relatives get a splitting cabbagt ^ 
Broccoli? Same thing happens- Six big flowers form m 
Ibis bounty gets frozen, but no one in the family likes eating ^ ^ 
^uch. Even if they did, the variety in the tray doesnt iree^e we ^ 
gC ? uneaten* After the large central flowers are cut, only 3 ^ ^ for d* 
, c shoots form because the variety selected was bred to he g* ^ 
p nnarkettrade, to quickly produce one central IIowl^ am ve rsfr rS ^ 
J*"* vanety could kve made large succulent secondary _ 
ll? \ 3ftCr h «*“ <*** main head. And chore are ^ 

7 SUnd fot many weeks after heading up before the)' *F ' 

Pick ^ i C Wil1 bc big successes; there are V& 

' C P ,intr y is Packed solid with sauce and g rt ’ en 
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Come the end of die season, the pantry work shelf is covered 
HP ^at last into autumn. No wonder everyone loves to ™ npeni "* 
And next? Next conies frost. The first light frost wipes ITT COnUCOeS * 
thing except the Swiss chard. And the gardeners add U p w W w *"* 

* «** of what w “ eaK " *P»> by wonder whv“ZL*h* 

ered. Bur next spring the same compulsion that makes a young man 7 

joy has that same person back in the garden center, doing ft all over 17 

The next frw chapters of this book are mainly about avoiding Stakes in 

judgment and expand,ng your imagination, because the garden can be mOK 

tlum fun and a joy and a promoter of health and a producer of food more 

nutritious than could be purchased for any price _ the vegetable garden can 

also be an astomshmgiy sensible economic venture. Even where the winter ,s 

hard the garden can supply the kitchen for several more months than most 

peop e expect. But for all those good things to happen, the garden has to be 

£ nr c same degree of attention that other enthusiasts give to selecting the 

ng t s img lure, modifying their automobile, or refining their golf swing. 

of th 111 j° U ^^ ^ an ^° U S ' vc fo°^ gardening its due attention in this era 

Wtilj ^ °^' r ^ me a globalized labor peal cliis season of resource 

^is b b milord nor to? If you agree to continue along with me m 

- r ^ L r hing Irn going to do is wean you oft the garden center, 

rraiicniat,^ r, 


' a implants: Buyer beware 

* ftfctleygj. f j 

Aee dlin . h s P ect ve getablc Transplants* I am deeply suspicious- Hus the 
site, ins^fg P lo pcrly hardened oftr Is die seedling pot-bound or the oppo- 
p U1 loore dr Is the variety marked on die label useful in the 
this sp^- 1 ^ l ^ c idling actually the variety marked an the label? Should 
thes,*. . r Varic T be transplanted in the first placer Lets rake up 

Should ft b aCk “ W , 

Mar ilydiflSeu| ^ ^ ans planted in the first place? Some species are exxraordi- 
^ | 0 o j, r °/ ns plant, such as beets* carrots, and chard {siherbcer - Bu: 

'r '" 11 ' v a top in the seedling tray! Transplanted carrots may survive to 

faU Co useful roots* Cucurbits (melons, pump 

^^atteri CUlTl hcr* squash) dortr transplant well, and if they dont d* tf 
^ ^ r j e ^ I * thrrr growth is usually ser back so severely that steJ* of th 
n °n the same day as transplants arc pur out wiilyieUju* 
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soon or sooner* So why waste so much money* Lettuce, too, generally does 
better started from seed; the transplanting process hugely shocks its root sys¬ 
tem. This is also true of transplanting com. 

Is the seedling mislabeled* Unless it is a red cabbage seedling labeled as 
a.green cabbage, you can rarely tell if the label is incorrect. But please consider 
this; the wise buyer always imagines the ethical temptations the seller might 
have and then is not surprised if a seller falls prey to moral weakness. For exam' 
pie. those pretty plastic labels on seedlings cost as much as or more tfafn the 
seed did, especially if they carry a picture of the fruit or plant on them. The 
greenhouse operator may have invested in a big box of labels for some variety 
whose seed is not available that year. What might be done in that case* Wouldn't 
it be tempting tor the seed vendor to get a similar variety and substitute it? 


\\ ho could tell:' Or suppose the seed merchant supplying that bedding-plant 
raider was out of stock on some popular variety. Wouldn't it be tempting to 
make a subsr i tut ion/acci den rally ' tf mislabeling a bag* Who could tell? 

It such a substitution were truly a nearly identical variety, then almost ]W 
one n °dce. Bat what if a cabbage variety were popular because it eomJ 
stand without splitting for weeks after heading up and also tasted nice* What 
if it Weie replaced with a cannery sauerkraut variety that split within days and 
had a texture and flavor hke cardboard* That wouldn't be so nice. 


Decaux 

to 



^ m. species that isn't likely to be mislabeled is tomatoes. 1 hats becat 
people look forward to eating a familiar fruit every year. It would be hard 
t of customers with tomatoes. Green hell peppers and eggpl dlti:S/ 
ev «, could be another matter altogether. , . 

i * * C ^ in 8 a home-garden variety in the first place? What if lft 
usual • 6 ,iie lMi n cenrer owner can’t get enough seedlings h° m 

ers growTT T S ° mrns in des F eratlo » *® a seedling raiser supplying arn 

W W § if rlThdWgLtr Pr ° t{UCe aepa “ menC ° f tHe Cam T «,u 


. ., >*g ™iser figures that corn is com is corn and f> a 

“>**"*m two weelc, ., ,.a r hp ttip » ,i]I 


into 


h 


paring at two week* n\A 1 , J 

citable? Wh- t :r . ,, ld ’ 50 ar *y chca P seed «» sed , . for \nv 

high-quality broccd flinching M paying several cents ^ 

cost only a r V ''' ” e< ^’ ofic ‘- s 3 nutcb cheaper variety tor whic 1 I 

'n which ,K per hundred? What if? The result will fefc 3 djyp 

m *»« tod 

^ oost ly budded and likely of poor ftavo 


>r. 
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Whatr if any or all of the above happens? Well you tfie so 
pointed customer, have invested a lot of work, fertilizer e ^ S ° 0n ' t0 ' be 'disap- 
Is the seedling pot-bound? Ah, at last, something about rr^ 4^ 

W rhe bu V r m see before P urc basing. Raising transplants forT 7 ^' 
easy The seedlings rapidly grow from being too young to ethically seU L17 
almost too old to ethically sell in under ten days P bcin £ 

Wkn thej'are »o young, rhe,> rnor sys re m h« myetm * 
soil ball around the roots will not hold together *k, n ■ • , 

** dcl, “ t ' root hairs «** «*■> if *» «Jling survives, J wll „or 

" K " ^ ^’—I) c Ut direct!,- 
acted plants will often outgrow transplants. * 

p 0 ,^ SSfhF llaS beenm itS p0t to ° ion g’ rhe roots will overfill the 
<by>contm T, ^ ^ fertilizer and watered several times a 

lr °und anW Io ° k above ground, but its roots wrap themselves 

that constTT 1 ^ tbe p0t ' tbe seeclIin g k. transplanted, 

watered r ■ °ct system cant support the top in hot weather unless its 
■ ie u twice a dav Th + , Ji’ t /, 

rieiv hod Th I ^ LS scec ^ ln S w Uts easily until ic starts putting roots into 

days ii\ tv rr J ^ eS °^P ot ^ bound seedlings will hardly grow for a week to ten 

gTo\vj 21 g° U s P en d a lot of money buying seedlings co jump-firatt rhe 

aren 1 g°hig to grow for a week to ten days after you set 


A ^ed] 3i 


roots rj I ^ C1 3 e:ld h ri 'ansplantmg will have extended die rips of 

C ld ro e ^tremities of its container, so its soil bail vriU hold 


^2 e tlm d Ur ^ l T ° Ut CO fernities of its container, so its soil bail vriJJ ho 

' ' k °ut. ^ u nsplanting, 1 his seedling can grow from the first day it 


is 


Su cak 


S a 1 0 

Place the stem of rhe plant between your second and thu a 

>■ i Jr^ui 1 *' * L 

Hi 


^ holj mx uic yuani ocivvccn ywui — — 

2^ Qvt * the go’] a S ainst die soif turn rhe pot upside down so your hind 

See if ^ ° n die side of the pot, then lift rhe pot, expo>mg 

in' ^ n g into t ' ° U can lSee W root tips* If none are visible, rhe soil will he 

V amnJ L_r i r it__ ,1 n c ,rnnv 


6 mtQ y ,4, 7 tyvi It aunt alt 

|W Scc th e p[ ' U ^ ) f >cd hand. In thar event, earefullj’ repack rhe puling 
t c J ' Ucd ^ A,,.. 3111 bac h down. Let someone else buy it. If you do buy :r he 


y ^ keep j. mpmuj ip 

C[ltt a y in c hat pot for about a week, waiting for the mot si> 
° Ug ' 1 ro withstand the mechanical stresses of rr.inspfjurmg- 
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How did that unbalanced seedling get that way: 5 bnt the root system's 
development supposed to match the growth of the top? Yes, it is. But the 
owner of the greenhouse raising those seedlings was faced with ethical temp- 
t.uions. Profit in that business is determined by how long the seedling will 
occupy greenhouse space before being taken to the sales bench. The raiser can 
accelerate top growth - which is what the buyer sees, which is what leads to 

T | 1C sa [ e _bv making rhe greenhouse warmer at night and using a Fertiliser 

balance that pushes rop growth at the expense of root development. Or the 
nurst ry can sell a variety bred to look good at tour weeks old — profitable for 
du- seedling raiser. but not necessarily good for the gardener. 

If the seedling is per-bound, you 11 see it right away, Don't buy it. How did ir 
eer that way: The seller kept it looking good tor a week or more after it should 



have been sold by tceding ir fertilized water and watering ir several rimes a day. 

Soft seedlings? When plants are grown 
at high temperatures, particularly at night, 
they grow lustily — leaves and stems g* 1 
much larger — but a goodly parr o! rhfo 
size is nothing but water scored in swollen 
weak-walled cells. When plants don c expe¬ 
rience wind, they are mechanically 
The gentle battering caused by light brt & 5 
actually exercises the plant and causes l 
reinforce its connective and strULtu^ 
sues. But if a seedling diverts > cs L ~ 

] ■pf'qSUCS.r ’ 

into making strong structuia 
wont be as large or lush looking 
seedling growers crank up rhe h L * ^ 
is no wind inside a hothouse) a 



Quote from Stokes’ 2005 catalog listing two 
similar varieties of Chinese cabbage: 

7ft MICHIll 78 days. The standard 
open pollinated rail cylindrical strain used 
by bedding plant growers We recom¬ 
mend hybrids for commercial crops, \ 
lb $7,60 

HG Monument SO days (FI 
hybrid}. Taller, much later than slower 
to boll... I lb, about S70.00 {price approx- 

' male betaus * quality hybrids are sold 
b ¥ the i.ooo seeds). 

76 pelage ol 

“tt'types and rvon-heading plants. Hem 76 G 

w ' 1 produce a row of heatk ■, 

ne ™ as similar as 

'oiling us that typi- 

selecting 

d***/*” " q0i1 * 1,01 ™> «» results 

'"""t* 11 f, om growing them u> harvest - 


pe#s in a s toltR - 8 

boddirtg-pian, g(owets ^ 

Thai seeds based 


. , , ,, e attf acII< *' 

after tour weeks, move clH - ^ 

looking seedlings directly out r 


bench. 






Then someone buys dt*s P ^ fir* 1 
plant and purs ir in rhe soil- 
night outside it gets clftlkdy s ^ ^^. 0 
seedling never expert nu? 
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drilling! nowhere near frost but still nippy, i 8 a severe ^ ^ 
seedling back so hard it cant grow for a week. The next day is coni W ' * 
rhe wind gets a b.e guscy. The idling never experienced wmd 
“ d !B L mS ,8 et M, bruised. if not m OT d . 

Another shocki another setback. Nexr day the sun comes out M Wm , tx . 
seedling never experienced unfiltered sunlight before hw™ j V ? 
under plastic that filtered out about 15 percent of the on A ^ Vcd 

In rharstrong light, its underdeveloped (or pot-bound) roo^pstem^n'tbrirw 

sssascdseSrS?5 

weeks ro get pa sr chis hardening off. * 8 n « h[ ’ b ur * mghr tale two 

™*-ert: s :rC«"**>) because lt U nufc 

ir. A p”Z |! IT a ' r whenvoupur- 

**•23^ “ ed "" g *“*** and JLLy 

Ecfl >cai seeding raise- ^ ^ '^ Y m '° weeks ,arer * 

4eir| Tn 1Imai i h S d lS y en 0 ^ their seedlings bp mewing them from 

Wib * Wo, four w T * Mhouse when rhe y 

*“»»* for a fe w _ f* ^ C J en ^ owtn 8 on in this more natural 

aj* ° fa P^tic roof and ^ W ^ughened up. A cold house con- 

nijf ,nd if *‘Md ffc J" 0118 Slde waUs co somewhat break the worst of 
c|,ji ) ' t j' me ^Uperaaire a f ° Win S scron gl)''- The structure is designed to raise 
lT? ^ «eduH ^ *IX* b “' *» allow rhe seedhnJ „ K rh, 


cits T L ‘ nduran « athur* UF SmaUer ' and tJlC srems 311 Jl foaf stalks look a bn 
■ • t ,n ri P'top condition — no for and with corded mus 

^sal 


ft*- - T JCCaJln gs end up “ r “ "Vr “ ,C 5Ce<mn « S t0 «* - 1 m 
■ athlete ■ and thc SCems md f “f stalks look a bn 


t( nde r j , S k c °th and gi ven r L . . . 

^th c / l] * 1 -<ite dlin y " e choice, rhe average buyer wi/J Juiusc rhe 

H ^,7‘ al "'"P'atfon^rTT h “ M l " r *"' d °‘ r rr°P"'r And 

lt t ^kes ailo I , _* c U ^ ecause hardening offleasem s.ii.ihilin 


Ww, 

ftn af s 


WtA ks, u aJso cosrs rhe raiser more. 


^ 8aPdeitet to H L 

C ^ vell Cr d ° abour all these risks? If 
r ° VV ^ OUr ow n seedlings/ 


t< buying nufer Mirv 
answer: yes am 











Grow your own, yes, but more importantly, be they yours or grown by somc- 
onc else, don’t transplant plants unless absolutely necessary. And in Chapters 
I'll show you that transplants are rarely necessary. 

Growing your own seedlings the easy way 

I suggest you focus on growing vegetables chat can be directly seeded in spring. 
Yes, transplanting allows you to harvest some chill hardy crops a few werb 
ahead of those you direct-seed, but this rakes a lor of work, and if you adjust 
your .itrirude a bit, this effort will seem unnecessary, even a bit foolish. Accepi 
my advice for this year, at least, and you won’t need to grow or purchase more 
than a few dcceti seedlings. You wont need greenhouses, hot iranies, hem 
mats, seedling trays, etc. And your directly seeded vegetables will come up 
handsomely because you are going to follow my advice (in Chapter 5 j about 
where to hu y strong seeds and do whar I suggest to make them perform. If vole 
W imc co push die limits, there is no shortage of books that II help fou build 
greenhouses and hot and cold frames; rhere are nurseiy suppiiers dia111 o 1 
you wirh rhe nearest of seedling-raising gear. But to simply and inexptnsmh 
t c{ J hit °I good food in every month it is possible to get it, none of d icse " 
cions and expenses and stresses are needed. 

M y advice is to grow seedlings only for those fruit- producing specie 
benefit hom being given every possible frost-free day: tomatots, I- f 

Lind eggplants. It you garden in a short-season area, you may want to : ^ 
couple of melon or winter squash transplants. Herds how to do it y ou 


Soil for raising seedlings ( jnJ 

Do not purchase potting mix. It is often nor soil but decoift^j ^ J 
^ther woody wastes with some chemical lemlizer added* Sha 
md ® or or *iameatals (plants adapted ro growing on die floor of a 
0P will thrive in this kind ol humus-based medium- hut vegetal' : pr 

^Moving pi™*, grow in soil. Buying a soil mix correctly co,1 ^ 0 f^ 
‘mg seedlings, and made fertile wirh rich compost- is also a ■ 
lc h ^ our seedlings may as well start out in and g ct c 
c y arc going to g row to maturity in. ^ a ff°^\ 

ou should have no need for sterilized soil- I nU ' ik *' 

iuin Irce ot bacteria and fimgi you can sometimes coax o 
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life. Bur you arc going to use strong, vigorous seeds that don't need 
* sccriIc environment, most of rhe seedlings th at comc up J h 

profitable in commercial applications. But you ar<* an ;„„ r 
• 1 'mi-, you arc going to plant several 

tor every plant you II ultimately grow, so a few losses due to soil A 

mmcr. In fact, a few losses will be to your benefit because rhe ^* 

will eliminate the weaker seedlings for you. The ones rhzr ik * . parh °8 ens 

** ** ** continue to ^ ^7 * 

o make seedling soil, get a five-gallon (20-liter) plastic bucket and h h 
hll it with ordinary garden soil. If it isn't clayey soil blend f, l , ^ ^ 

(Rvc liters) of well-rotrcd manure or weli-ri A ^° Ut 1 % ^ lons 

newandyou haven't made an v ? e LOI71 P°5r. If your garden is 

&& 2Z7Z 2 x 3 S3ck of compo - B — 

ordinary salt. If real comn , purpose, sometimes it contains 

* m s«ie„ .oil sph r m 

I»")'»lighten claj. up wic , * “ d 6 ’’ ''I" 1 " s P lu «™»> >» If 

»“» rick to -J, Jfo . " “ rc ° r con, P° st !l F"*% uukc the 
^riioJumeof iveiicru ,LI j ^ nsrc.id, rrioroughly mix tmo clay- 
“ '» m * roU gk “ m “ S ' ° ne !ma “ k*** should be enough 

fo"“ *SuateaZ® m T 7 ***.. ° f *“ d H «** I-W moss 
*®iw P lant " UCrienG m ' ) ^compost u.p.Jlj,. 

l' 111 «>™l nwduL 

cn^t 5 ' 011 maclc it wirf ! ° nL ' S Lrtare 311 a ’ r f ^ oose growing medium. But 
^ *' L’esr \ Vay [0 e ^P e yg° 0 J compost, the mix wifi lack mineral nun-i- 

io 2** 0r ganic fertk ^ !S 10 ad J e * ac ^ ^e cup (250millilitets) 

of m L If Ce u 2} “ e3Ch chree ro four g aJJons ( l2 

K.T contn i? uve no COE ic 1 s essenriai you boosr r/ic 

liter) l ^^^urarelr BI * ^ U llTCi CU P milliliter) of dgncu(rural 

Qr . VLr ^bo Ur nt tr In ‘ ^ ou should end up with a fivc-gaiJon 20 

Ce su l ^ lrCCrs fertile seedJint: mix, enoueh ro tilf 
subs ^a nriai pots. * 

u. 

Paper Qr , 

^ U ^Ottoiri r Tl | L ^ a ’ Sr ^ mi ^ containers with a lew drainage ; i , 

°fkto Qne ( Qn 4 " seedling pots* its best to Hflft rbc lown 

%l ^ e d vv,t. Kcc j ^ Tlic bottom four inches trn icnnmtr 

I P' r or .Styrofoam beverage cups arc yvuvi Or 
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leftover plastic pots from earlier 
years when you were foolish enough 
to buy seedlings. Whatever you. ^ 
the seedling pot should hold a bit 
more than a half pint (250 milliliters] 
of soil For starting thw 
cucurbit family which have delicate 
roots easily damaged by transplanting 
and which are best grown indoors 
for no more than one week, make.! 
pot using a chreedn^ 
timeter) scrip of newspaper rolled 
into a squat cylinder, filled with soif 
and held together with a rubber 
band and/or a piece of string Once 
filled, the per must rest on a cookie 
sheet or something similar until the 
seedlings roots have fiUed the so ? 
allowing you to pick it up without the earth falling out the bottom- ^ 

1 P ot is especially useful because the whole thing can be planted with 
maging the roots in the slightest. In my own cool-summer climate 
P ° tS like these 6* starting melons. 


Figure 4.1 r A seedling pot made with a strip of n&ws- 
Dapet and a rubber band or string. 


Sowing ancl sprouting 

soiw u ^ 0l . 1 ^ ac dle P ci 'fect moisture content for germination bci* 1 . 

dene you should not add water urjtil 

dont,Tlu s hap pctu co bfi thc samc > 


soil to 


be jr 


bcLr,. ,„v ‘ r '“" l " ue tnc same moisture content you’d j. 

If rt 1c "■ Use the ready-to-till test described in CT 


^ 11 

Fill c K b ^ Y 0 ^l\ end up with considerably poorer gerudn* 


«C( 

1. ‘ 


palm «MW r p WiCh l ° OSe SoU atld then preSS u™"/uP Mi 

to a L.u- Tm 1 Axx y hig air spaces. The soil should c 11L L 

* Pencil mak~ n *** ^ t0 ^ millimeters) below thc rim, VVi rh i 1 VL '• ^r* 

m the l0 il rouri d hole, three eighths of an inch (ui^ Jj jnl 

cm ^nto the ^ H LCntCT pot. Count out four of twe ^ 

b ° tt0m of *■ hole. Press them gently down in* ** ** 
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the hole with that same pencil, but don’t deepen it, fii-L- i ■ 
the hole to cover the seeds; this way there is noth;™ *■ u_ °° Seilod|nco 
essence of the shoot, Now Apa sm.ll. lightweight, 

T m r f ^ ^ e "° U 8 h lhaI * «" be rwisred J 

*«,gh I always pa, Ae , m plastic under Ac po, cod hold ir Ant ^ * 

.'eight of the pot on top of it. Why do yon osc a bagg* Because each dote 
,™ water a sprouting seed, the medium gets too „ e t and , he motore 

*e temperature drop. Neither of these is helpfcl. Inside a nearly aimgfa b 
there is almost no moisture lost. The soil snm n.,t 3 r ,i„ c 

i , , j-ijc mju starts our ar the perfect moisture 

tie an stays that way until the seedlings emerge. 

Start solatium seeds (tomato, pepper, eggplant) about six weeks before 

'1 , C0 trans P Ian ^ Sow the tomatoes first. When these are up and 

g owmg, start pepper and eggplant seeds. When these are up and growing Jn 

an d $ u T W * n ^° W| COnsjder starring the hardiest cucurbits; first the zucchini 
sett! d ^ Wee ^ S ^ at:er/ a ^ er outdoor conditions have become warm 
ajidmel ^ en0U ®^ tQ P Llt out tomatoes, think about starring cucumbers 
to the S UcU1 ^ I ts ra ^ e ^ ess r ban two weeks from rhe first sowing of seeds 
L ° Ur inco dlc garden, f his schedule works nicelv with one small 

germination cabinet. 

™ e 6ennii, at | 0n cal)ilwt 
b 


| llS p r - | 

box t\o []ri l S 2s mer <dy a container roughly the size of 4 cardboard apple 
Ufilesg t\y, ^ ll P Cl market, whose temperature can he held warm and stable. 
^ l * * P^ ce m your house where the temperature in springtime t& 
^ (24 C ), aJJ day, and all night, then forpredicrabie results make 
° nt i>e daunted. A germ box is rhe easiest rhmg imagmaWf to 


^ vvuu^e temperature tan et 

dwayj ^ a pl^u'e in your house where rhe temporartire in springtin^’ i 

Dr irn —n j;auj uua ii uu, ^ 

U ntake^ V ^ Se ‘ ^ n d once youVe got one you II use it for a few other things 
^*4 to,/ r? Ur gardenin g a lot more reliable, (Ir cm also be a good pl^ 

fe w " brQi ) Ij 

' lrc k of i cet jp ,U rS U l ^ wajlt ro srarr more chan a dozen plants at ont mm. 

^8tlic^ P°ts want he in the germ box for 


c ro 


thin one week, so 


L ^ Wont he in rhe germ box for more dian one — 
i ' vr i lllni rri18 lt can be used to srarr several batches in sequent 

ok 4q * t Ie%a ^ rs C ^ c OVGn m our kitchen stove was my , 

’ ^ ^ f Ve,I *««ulaKd box with a 25-vwrt bulbiiwwlW- With the 

l,,1 pKr.iri, re stays about ?5 B F. Alter my wife. Muttfih trpeite . 
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objected to this use other stove in her kitchen, I began to use a germ box made 
of scrap wood with a small lighrbulb on the bottom . It has a sliding glass top 
i cut from a scrap of double-strength window glass, it sits in grooves or tracks) 
so dim by a combination of changing lightbulbs from 25 to 40 watts and/or 
opening the top a lew inches. 1 can control the temperature inside to suit. A 

cardboard apple case would also do well. 

will need to calibrate your box — in other words, figure out llowto 
get it to hold at 75°F to 80°F (24°C to 27°C) by cither changing bulb size or 
adjusting the air flow. Beware: Temperatures exceeding 80'T may lessen ger¬ 
mination. Also beware of the fire risk in a cardboard box when you use bub 
larger than 25 wares* 


Procedure 

The sealed pots can rest on an old cookie sheet or on a nuk. Foe n.oit 
form hear distribution, ch cy are best supported above the lighrbulb ^ 
than below it/Three days after sowing, begin checking each pot ^ 

As boon as some ot the seedlings have emerged in any pot< lUlltne 
trom the germ cabinet, remove the nearly airtight plastic bag. P ur C , ^ r . 
growing tray or shelf in your brightest, most sunny window, and ^ 
iug.it as needed. Strong vigorous tomato, pepper, eggplant, and cu« 
should appear within four days; any seeds that take an entire wee n 
Viillbi spindly and lacking vigor and will have difficulty getting ? ^ 
When the seedlings have fully opened their first pah ° ^[itsl 

ns), use a smalt pair ot scissors or your fingernails co cur of g l^vd- 

« seedlings per pot. When the seedlings have developed c |ea«* 

m * c F° c down to two seedlings. When the seedlings have three 
^ ^.leaving Onccogrow ; ^ 

0u . i ' ^ >U ^ ave shinned down Co one seedling p^ r I ° 1 ’ * p^ssi^ 

the las'W«kw duringthc day whcn che weathcr iS " l|,cn " 

be *«ki n gly^u e 2 Ca ? Spl ? tillg '. keep “ OUCSiaC GVStntg 


or w hen hose threatens. 



“ “ “““ton to UK liquid 6 ciiU“ r '" 1 'T W 1 ’ 
"* """S'.» ,« 1 , ,h« wdltagl. fas. * P** 1 * 


w- t! ' 1 ’/ 

k M 


GARDEN CENTERS 93 


soil nutrients 


i.ises that attack emerging seedlings, From 
the rime you sow until about the rime the 


first true leaf forms, it is best if’ the seedling 
mix provides only minimal NPK (remem- 

* nirmffi*n -- n>rl Anu 1 m \ 2 ^ _ 


11 I 1 A j.'LVn [Uu,i uaijr . 11 j i mi t eai ■ ’*4 IX ^ I t J t I FI ' 

tier: nitrogen-phosphorus-porassium) but 
supplies plenty oi calcium because this essen¬ 
tial nutrient can’t be added conveniently in 
a liquid fertilizer. When rhe seedlings have 
Jodoped enough strength char they' can 
rtsisc fungal diseases (for most vegetables, 

I * * Wlien dl T have developed one true 

5 ,riSnm ”o start pushing them. For 

s Purpose, add fertilizer to their water 
J tgiak Iil l uid fertilizers. Organic 

n ° r 0r § amc -Thar is 
s ° Urcc s of ph “7 lmp °' SSlb,e t0 g« organic 

%d Jish elTi 0FUS t0 g ° int ° S0Wi0 *- 

pre P^an ons a S1 ° n and J ‘quid seaweed 

llTi" Pkosphcn.s. 


, Clines n, 4 , pnosphorus. 

tw * nee d a lor of P ;f,i 

,,4 est0 4and e *,„_ ... d r ie y are to 


■ i ^k arh j ir rhc X are to 


Small batches of seedlings can easily he 
raised in a sunny window, sitting on a table 
or shelf. If the light is not bright enough, if 
the seedlings incline strongly toward the light, 
or if their stalks seem too thin and spindly, 
there is a simple and almost costless method 
to significantly increase the light level. Make 
3 ri?r(eaor a large piece of cardboard per¬ 
haps 14 inches (35 centimeters) tall and 
somewhat longer than the line of pots 
Cover one side of it with aluminum foil fglue 
it on or wrap it around to the back and tape 
ir down > or Paint it bright white and then 
prop up that reflector immediately behind 
the seedlings. 

if the seedlings still seem a bit Jeggy 
and weak-stemmed, they need exercise, Get 
a small window fan and make the airflow 
shake them gently, or open the window a 
bit. .4 few hours of gentle breezes every day 
wilt cause seedlings to increase the size and 
mechanical rigidity of their stems ■ 


<r desah ^kvei^°T icand 

'V ,$2 ^ "million w„'t T °'“' l,l ” ll "«*raiiidit maker has for- 
r' r «b«:, t ***»* No*. phosphoric acid is a 

theL* e certl ficati on ayr u meer t ^ le definition of organ ijf as pre 

^ Z Ulsi «n an / b e S^uinely orami- - 

kr ^Un,. t ^aweed Th e , \ 0 ” , f ronuae is ;in “I”*! mmure 

•(/ | <Cl min *traJ s , an i & 1 * S b ’F il ,n ,lirra g C[l: f b« seaweed 

L. ■ Ph„ t . 11 to mbi natlo < L ‘ tsS0rred hormones rbar aer like vitamins 
J kl. , An «ther kLj 100 the r grow a r, ac ^,t,l.. l„u L ._ ... , , 


L 7 PUot, » n Co <whinario n j ' lss,orted hormones rbar act like vitamn..- 

f bar aL-!s gr ° U “ feas0natli F heaJch F reasonably 
*rc a g c - Even b erf . , Ji prctr F fei ■iiizcr j| ttroflg erJtj 

^ that ho t ^ ^ rllC brew is thc grounds. Used codec 

has been passed through. bv 
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how coffee makes plants leap tot-ward, I would reckon the grounds to he abo-r 
half as strong as chicken manure, At times I've arranged to take away all te 
coffee grounds from a nearby restaurant that has a busy espresso machine 1 
spread them and dig them into any area of my garden that is being prepared 
for planting. They could also be pur into a compost heap in place of animal 


manure. 


Chemical liquid fertilizers. Any brands sold commonly in garden centers 
and supermarkets that are about 20-20-20 and also list trace minerals on the 
label work quite well. The best and most costly chemical fertilizers are hydro¬ 
ponic nutrient solution concentrates. Hydroponic fertilizers formulated to 
produce vegetative growth should also supply reasonable amounts of calcium, 
a difficult chemical feat. 

Amount of fertilizer. Potting soil made with COF, as I suggested, grows 
healthy plants, but grows them slowly. When you try to speed results; there is 
a far greater risk from overfertilizing, which poisons the seedling, than trom 
using too little. Even slight fertilizer toxicity will prevent seedlings fiomgro" 
mg as wcll.l his is particularly dangerous because the typical response to p 00 * 
growth is ro think the plant needs even more fertilizer. Take no L “ an ^ 
Mix liquid fertilizer, be it organic or chemical, at one third the recomram 


strength and then use it at that dilution about every other time } oU ' ‘ 
Seedlings mainly need fertilizer when rhe sun shines on them _ 

them grow, so during cloudy spells, when plants don't grow much, 
rally don't water them much. When the sun is shining and yo““ , 
more frequently, the plants will automatically get the increased »tO 1 
need no grow. 


r ft 




iransplantingtips 

by paying attention ro the following tips, you can reduce rtasisp ^ ^ 

^ >d see your seedlings get off and growing quickly* After all ^ nt ^ ^ 
uent to all die trouble of raising seedlings in order to har^ 
as possible? " 

Si, i. each seedling into a super fertile hill After preparing ^ get 
umove one big shovelful of soil from each spot a ixanspl 11 _ ^ 
sui! beside the .small hole youVe made. Into the bottom 
CU P' 125 milHliters) of COF or about a pint (500 irulldirers) o 


,L^ 




SO that most of this amendment will be located below th *0 sc ^ 

Now slide rhe loose earth you removed at fi rst 
out the spot and scoop a small hole in rhe center h ° ie ' Smoofh 

should be about twice the volume of your see dW s roo lT MW ^ h ° le 
that when the seedling is put in and the hole refilled r U feC 
below the seedling’s first two leaves. ^ ^ 

Unpot the seedling and gently place the rootball into the hole mini i 
ing damage to the roots and avoiding breaking n ff, -i t. ni£ ' 

m* * mm* 4 iSrfo?r m ,e ^ 

Titt , qMre j„ or ti „ ;JW> scoop g om ' ' ** 

6), and pour j t j nr „ ,[, t . ( enough to nor I ** T° r 

"feft0* W-1 »*« fern ;C 
itatvill settle into ^*5’®'*^ ""“/Acrearinga mutidj, tinny 

mmm ." ” 0t>ks “ d crMni “ ° f **raxM, causing a tight 
Step right ri E, etwe ^ n the roots and rhe surrotmdingsoii. If you do this 

else m ,|)' T, H1 - Wl nc,t need watering any more often than anythin* 
me garden from then on. It'll grow really fast, too. 


n&t to use transplants 

L S ar d^uers epetarincr r i 

®fy way cq * 111 rl SHQms&aison area, setting our transplants k the 

enjo^^j 11C ^ an 1 ^ ew n p e tomatoes before the summer is oven Even 

u ** kL rly is ^ ost "ftee season, getting your first ripe tomato six to eight 

seeii' ^ambition. TJhe same is true for peppers and eggplants. 

ie j s n , species and transplanting them our Js early as 

1 10t a bad idea. 


B 


»%h Mkm 

sense (k0nics to or her vegetables, using seedlings doesm t 


as 


fie 011 don t say T 1 l 

* U[lt die tr t ^. € a tlat niuch growing time. No matter how sjfethfiiliy you 
^ lni " 3J) g altj l0st l no mar rer li&w well hardened-oft die seedling is, trans 

^fe-n. „L i .j, i ? J JI.,.|j ^ij- QixZ at 


^ zhTio^ UdLLer mw well hardened-oJrr tne seeming m, 

rtmt rh " ers S nnvr ^* A (JVC-week-old seedling se: our a: 

Sec ^ s are s °wn will usually come to harvest only about 


^7 L Seei ^ s are sown will usually come ro n 
c^ ' r I ca&- | ptt cm often get spring crops cugerminate earlier, m 

^8 fteiqq p _ s E^ l ble soil rhan you might think they eould> simply 

° , e s °vviiuT .„:ii l, fedfe in Chapter 5.1 


1 ^. " wu rnan you mignc riiinK tne\ wuu 

te sowing. (Chitting will be foil) explained in 
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So instead of feeling urgency in spring, relax. Accept Hut directly seeded crops 
will start yielding a few weeks later than they might had you used seedlings. 

Suppose you want a continuous supply of small cabbages, two each week. 
Suppose, where you garden, the earliest that cabbage seeds can Sprout outside 
is three weeks after the spring equinox. On that date you sow four dumpsof 
cabbage seeds directly in their growing positions, enough to supply tht 
kitchen for two weeks. At the same time you transplant six tough, well-hard¬ 
ened-off seedlings chat won't go into shock when hit with a light frost. Even 
though these will be set back a bit when you pur them out. they'll still manm 
a month ahead of the direct-seeded cabbages. To maintain a steady, continu¬ 
ous supply, directly seed four more plants every two weeks from that time 


onward. 

Consider a slow^growing crop like celery. Raising seedlings to transplant 

ins; size takes not five weeks, but ten. Two and a half months of tending li 

plants in trays seems a bit much to me. Instead. I sow cL.krj ( aiic ^ ^ 

directly in place, but in my mild winter maritime climate I do it uriur ^ 

spring so these ciny seeds have rime to germinate before hot \\C 2 e ^ ^ 

Where winters mean freezing soil directly seed celery m mid d* 

summer and autumn harvest. Whats wrong with chart Theicll ' f 

‘ dy iff llCit * 


im «** “ ‘rS 


other things to eat during high summer. Where wintei is enrn 
can direct-seed celery after the heat ol summer 
cool-season or winter crop. Whatever you have to do to 1C1SL1U ' i 
germinates, it will end up less trouble than tending seedlings iox 
then transplanting them. 5 ptf lfS 

Direct seeding produces a stronger root system* MdH) V ^ ^ ^ 
make a taproot, But when the young plant is confined t0 \dlow^ cpr5f# ! 
root disappears, i he transplanted seedling then forms 1 s 1 aS yoU ^ 
lacking subsoil penetration. This makes Little difference as 
plenty of irrigation, But sliould you try to grow a garden o 
than ideally terrile soil, the vegetables' ability to to rage m c ^ cS t i lot 
Dont be a slave to your garden- Growing transp^ nCN ^ 

attention. 1 hey have to be watered every day time it kn ^ 


times, if you use small containers so as to get a great m* lt i ^ off a ^ 
snull space, you have to water twice a day Neglect themju^ ^ ^ 

and forget to come home in time one sunny afternoon, a 


weeks might be lost m one mass wilting. Seeds sown in rhe i 

c r, 1 lHC ^ame puce rhev'll 

grow CO maturity are hr more capable of taking care of dtemsclvel 


The garden center seedraek 

If you're taking my advice and avoiding garden center transplants vou mav 
turn instead to the rack of seed packets on the other side of the store. Bur now 
111 tell you why you shouldn't buy most of those either. 

When I began gardening in the 1970s, seedraek picture packets wa* low- 
quality stuff. I found a broader assortment of varieties by mail order, but most 
o it proved to be the same low quality. There were also a few ethical mail¬ 
order seed companies. There still are, but 30 years later the overall nruanon ,s 
even worse. 


mrtizanon ha£ W 0 ** the picmtt-p^t ndt. Independent 

L CCnrerS ana ^ c to compete, are vanishing, Transnanonai retail chains 
^ enormous buying clour to squeeze seedraek jobbers profirs. In con sc- 

fc / sarnc wa K ^cre have come to be fewer retailers, there now are 
itfWer laiw . 

F . 6 IdLK picture-packet companies, and die survivors are strap* 
glmtf ever 

Seedraek ^ ^ ^ ^ evGT ^ v,r * n ^ m £ profit. So, m turn, :he desperare 

-r Z . COm P^ies have no choice but to demand even lower pnees from tkdf 
Steady I 0 ^ pri i , 

seedfk ^ U suppliers, companies specializing in growing cheap garden 
^ of | C< ^ raC k ant ^ mail-order retailers* These suppliers, die acruaJ pnxfuc- 
In * “ Tmcd ’pHtnarv growers." 

paj^J t0 / St Us ' ness I learned that every product or service could be com- 
you lo w stool with the legs being price. quality. and service If 

tiJreJ q u ° nc % K OL1 had to lower die others accordingly or die stool 
ricre ls t ,,n ^ 1 and service haix logo down similarly- Ask for 

pt quality or service and you have ro be prepared to pay uioie* So 

hr oven lou ^ ^ 1 bcap garden seed, laced with an implacable demand 
H 0vv j ^ 1 IvoSt CUf quality. They had no choice. 
a ^ur t0 j. ^° u cue quality on something chat is already taw quality* YouW 
. 1 u diings about how the garden-seed business rraJi * u rk ' 

^ 1c > r earj 1c swtlroom Moor ! 

° Ut "V firs, ni.,,1 lir J, r L . 4raJo g, f ns.redrlKncaAy^^ 1 ^; 
lty SLVd grower. Th« company product most of the tradmorui 


ary 





9S GARDENING WHEN IT COUNTS 


well-known open-pollinated varieties used in che gardetvseed trade, Its g ar{ j c 
seed prices were extraordinarily low* If 1 wanted to offer the ^adm|»nalyarictie. 
fampar to most gardeners, I could find no other source to buy them from 
The district manager was pleased to meet this newbie to the trade, ^ 
t \ cuppa, and see what he could do to more firmly cement a relationship. i n , 
fatherly way he set out ro educate me. He explained that I should continueco 
hay most of my seed from his company because it supplied most of the seed 
used by most of the mail-order catalog companies and picture-packet secdodt 
jobbers in the United States and Canada* Because it did such high volume, ir 
pew new seeds for most of the varieties every year. Thus I would not be get 
tine old seed from him, no weak stuff that had been sitting around it 

warehouse lor years before it became new to me. 

Then he informed me that to please the home gardener, the most impor* 
cant thing was that the seeds 1 sold came up* H after that the seeds did nor 
grow too uniformly and did not produce the highest-quality vegetabksue di 
not matter* Of course, he said, at its low, low prices, his Cpmpanys garden stfj 
could not be of commercial quality."But," he said/the gardener is nouefl 
cal trade. You can sell che gardener the sweepings off the seedroom fl ^ 
Sweepings? When seed is harvested it is mixed with chaff, ^cif dea . 
weed seeds, and other bits of plant material, so it passes through 111 ^ ^ 
that shakes and blows and sifts and separates in all sorts of cl& Lt ^ ^ 
good tat dense seed goes into the bag; the chaff, soil, small \ *]u 

light seed, and immature seed tends to hill to the floor. This is e 
this case the term was a metaphor; lie was referring to othcf 

Critical trader The farmer or market gardener is a ci ,ru '* ^ . L >f ^ 

the crop is cabbage. If it seems to grow okay but a b H S L f Th^ 1 '^ 

plants fail to head properly, farmers know theyVe been '-b ^ rJl ^ j l0 w 
be a lawsuit because they will have lost a huge sum- I armors 
dajs it takes for a familiar type of vegetable seed to t -° mC Ll ^ , ^ 

usually emerges in four co J a y S/ but the lot just planted ^ > n gr^ v? 

5 ° W ami thc weather wasn't cold during those days and th * ^ 

iook spindiy '’ and many ° f them si,#-* M 1V 

- is led, larniers have no doubl that the seed "•* _ ;1 , Id 


ih 



X c going to be looking for another seed suppl' cr *** 
■“ Un ' pan y X u 4* coffee shop. But let that same thing W 


***** 
c-n P* * 
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^?"** W »' ” W end ptodiKTive, „d . 

perienced gardeners, not being a critical trade, wonder if it w ... l ' ^ 

,te soil preparation the depeh they vowed at. ur ofl ^ 

** me uncertain about. Almost never dots dte home Mtdene, U. T 

tttd. Besides, the gardeners are out only a few dollars for atnall 

famets might have invested a few hundred dollars per acre foa field”f m 

acres And probably each of those 80 acres consumed a fewhundred doU 

word, of tractor work. When burners rake a 516.000 loss on seed, they don , 
just shrug* 

What could make a won. loss than a poor germinanW Suppose ^ 

seed came up vigorously and grew rapidly, bur ar manuity yielded .1 . -1... , 

swpnsmg. something unmarketable. In chat case the unfommatc linnets 

would have spent additional hundreds of dollars per acre on pesrietdes. ruin- 

°n> * tc ' ™° c ro mention what lawyers call "lost opportunity" Yes, those (aimers 
wouldnrjust shrug. 

^ j; 1C 1 I . the novice seedsman, to myself Too bad l m committed ro 

1 am + C " ^ ^ 01 season ‘ Before I order any more seed for next year, 

chat ^ ^ suppliers! And it also became dear to me ar 

a lot r ^ ^ ^ ° n ^ ^ va J ro sure °f w ^ tir Id be selling would be ro pur 

e lfoit inro my variety trials. 


( Ollin 
Two fr 


TL-rcio! quality seed 


* fry razors 

highly de S sec ^ suitable for marker gardening and farming — and 

q !r i c (or home gardening, too: generic uniformity and vigor, 

row c lm dormiry \\ hen you sow seeds for iceberg lettuce, you want a 

^ Ik ads chat will hold for a week or more wirfaoui becoming bit' 


fer + 8 


r he he.fo ^ ° S ° A ,ar S c percentage of those plants emir hirer r seeds talks- veftre 
s °m^ ^ •. i to A youre growing broccoli you want ro 

them n 0 bcaded ^ cmmd flowers wichout a lot of small lea** o^nmg out 
are ^Xl! i0 ° SC fl ° Wer wkh ^orntoxxs (coarse), harsh^fiavored heads that 

before the flower has reache 


preparing ro open 


HH UmingyeiWand 

^lost Va - - r . 

i s 4U * P r °ne ro demriom especially so in species whose potu^ 

an j . ^ tns ^vs or wind* Whar stands between the v-ar^ 

H dererionirton is die plant breeder, who spots vhance mura 
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■Hid unintended crosses with other varieties in the seed production fold and 
c;ets rid of them. Ever}' seed production field must he patrolled regularly, 
each and every seedmakuig plant Studied carefully to make sure that any off. 
types arc removed. If the species is insect- ot wind-pollinated, someone must 
also patrol the surrounding area to make sure that no flowering member of the 
same species is growing in some neglected field or someone's home garden. To 
nlaintain a quality variety takes a lot of’ skilled work. That seed has to be sold 
at a rather high price. 

k is easy to produce cheap seed. You simply do not bother eradicate# 
types, do not have a highly paid plant breeder doing magical tricks to purify 
lines, do not rigorously parrol rhe fields and gardens surrounding production 
areas, do not carefully hand-select the plants that are allowed to make seed, 


You plant the seed production field, let it grow unsupervised, harvest the seed, 
and rhe next time you are about to grow that variety, you dip into the fog yp 
grew the last time and use it to plant the next years production field- When, 
done this easy way, each successive generation becomes ever more variable a 
ever less productive. 

If the variety gets too degraded, the bargain-price primaty g l0V ' L 
buy a few pounds of expensive commercial-quality seed of a diffei etlt ^ ^ 
ikrdooMng variety from a quality seed company and use that to staf 
seed production field, whose harvest will be (mis) labeled with a we _ 
heirloom name. This is why a lot of rhe 'hcirloams" produced byl° w P ^ 
mary growers have nothing in common, with the original vauety 
they were named, 

I c { ie ap eii 1 

vYhai' I have been describing was standard practice in 1 ie L 
the home-garden seed trade long before I went into it. But wh^n ^ 
dci's demand even Lower prices, the primary gardemseeJ giov^t 
afford to start our with decent seed. ^ ~ 

Vigor.* Newly harvested seed, usually starts out genvdn^d 1 ^ _ ftk Tl 

time, every lot will eventually become so weak that the few sproU'^ ^ 
emerge irom their seed coats in a sterile germ Lab could not |pd- - ft 1 
themselves under real conditions ■—- in the field. Some specif 
storage Life. Parsnip seed, for example, rarely sprouts effect ^^ nC ]y 
year from date oi harvest. The. cabbage and beet family 
acceptably Lor seven years* 


ft# 
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Savvy market gardeners and fanners require , mi ■ 

. c a minimum Wl u 

**t gemination for each vegetable species. Should mmi«Z c „ , 
that figure, it means the seed is almost certaMy mo ^ 'J** 

Farmers and market gardeners find out what the wrmii. 2* " 7 <Fnu 0tu 

5 ? “g ag ” k -«**“ s^d c ompa „ y wonl dn * 

“! 8,ml “ s * “ s **“*« rnm ¥ km mm I L ofed a fc 

“T" 8 90 percent I would smile because k ms , nrraa , ccrtli , 
would sprout strongly. If I bad * catty o«r unsold seed from Z lo, it 
would ceiuinly sprout well the next year, too. and would libel, !pMut „. d , 
enough to sell proudly two years later. 

Because germination ability is a major quest™ when buyina seeds and 

2*®“ * T"’ 7 fc ** 1 iss0e b « w “» b “>'» mi seller, them is a bod, of 
. , 3W .. 1C y es of Canada ‘ the United States, and the European Union are 
| Ute ^ the USj f ° r exam P ,e ' rime a P^kage of seed wifoW 

nfolti nmt ' P ° Und (454 §t * mS ) is S ° ldl h mUSt show the resu, « ofaV' 
^° nc at a certified laboratory within the previous six months, 

r j^ ^ le S a ^ eri se ^d packets had to be labeled this way, it would make 

small " 1 a C£lltS m ° re P er P ac k^t. Mainly to create an illusion that the 

| ve 1 Sfce4 ^' s protected without Slaving the germination stamped on 

a rL £N^ on teir med "USDA Minimum Standard Germination 

uU- ? Number 1 rules" oNEU Minimums”) was established, This teg- 

Sp ec i es ^ _^ s l1 ^ on g of mimmum germination levels for each vegetable 

sohi Uni '';; ^ uLc "h2) t If the ficed sprouts below chat figure, ir may nor be 

Packet 1S P l ^ inl Y marked “BELOW STANDARD GERMb 

^ ] d; it i_ Ut P ^oed is at or above mini mum £erm, nothing bt 

is ofeayi 

«ted by. ch on ln die previous paragraph because the minimum* were cre- 

indus f«y for irs own benefit. They .ire50 Jew that no.critical 
teem' knowingly purchase seed that was anywhere neai rht- niini 
&Uyi 5ari ° n kvek 

Ni *- see/.! 1 ’ 1 ' l 9W!s '>lmnys Selected Seeds (an admirable American mail- 
FaL. ’i , . . . ♦ .■ . .L.» 


’° lUn,rt « in iT^'T) 'ocltided in its catalog A chart showing the first two 
y m Jf llLX 4 ' 2 - Hob Johnston, the company's owner, would m % 

Si it ; J ; % «« „„[ ike , y „ „„e up and pm » * « ** 
* M » *, rn nZ rbink aKmr Am «* '“J ** **+ 
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when buying seeds himself. He would have to bring seeds into hi s warehouse 
it germination levels significant^ higher than his sell-at minimum. That*® 
the only way to insure they would still he above his minimums six to nine 
months later, when the user put them into the earth. When I ran Territorial 
Seeds 1 tried hard ro buy seeds at levels at least 5 percent above Johnny’s mini- 

mum levels* 


Germination standards 



1 USDA minimum 
standard 
germination % 

johnny's 
Selected Seeds 
minimum 
germ at time 
of sale % 

Beans, snap and dry 

75 

80 

Beans, lima 

70 

75 

Beet ( Swiss chard 

65 

75 

(beetroot, silverbeet) 



Broccoli 

75 

80 

Brussels sprouts 

1 70 

75 

Cabbage 

75 

1 75 

Carrot 

55 

70 

Cauliflower 

75 

75 

Celery 

55 

60 

Chinese cabbage 

75 

85 

tollards 

SO 

i 80 

Com 

75 

80 

Cucumber 

80 

80 

Eggplant (aubergine) 1 60 

70 

Endive 

70 

70 

Kale 

75 

1 75 

Kohlrabi 

1 75 

1 75 


Commercial 


minimum 
germ % * 



tt 



f vgute 4,2 


I . ; ^tnon co 

have its packets exceed minimum standard germination. That policy will nor 

mean that all the packets on the rack will germinate poorly. It does,' however 

mean that not all of the packers will germinate well. And if the company wishes 

ro be dishonest as well as unethical, then ir may make no effort to insure irs 

seeds are above minimum standard germ, and hope their state Department of 




Leek 


Muskmelon 

Orion 

Choi 

Parsley 

Parsnip 

Pea 

-“epper 

p|j lflpkin 

Padish 

^ taba 9a (swede) 
5f |uash 

ffito 

Turnip 

Wat *'melon 

'Hi 

Or 


USDA minimum 
standard 
germination % 


60 

80 

75 

70 

75 

60 

60 

80 

55 

75 

75 

75 

75 

75 

80 

70 


Johnny's 
Selected Seeds 
minimum 
germ at time 
of sate % 

70 
80 
80 
75 
SO 
60 
60 
80 
70 
SO 
80 
80 
75 
SO 
85 
80 


Commercial 
quality 
minimum 
germ % * 


Storage 
potential 
in years 



f. »_, 

,a,ft tef Woui d flre persa,ljl best guess of what a knowledgeable a 

d Wlsl < ter. - This data pertains to Chapter S. It is included here to save »» 
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Agriculture seed cop doesn't spot this aud slap its wrist with a inirmsaih f 
— which is all that happens. 

Is it any wonder that people who buy picture-packet seeds come to believe 
that the) 1 cant reliably make seeds come up and choose to use transplant 


Regionality 

When a seedrack jobber operates across the continent and seeks to cur costs 
in every possible way, one of the things that tends to go by the boards is any 
attempt to offer regionally appropriate varieties, "The compromise is to ttyco 
come up with an assortment that appears to work everywhere. This anno: be 
done, as I will explain in the next chapter. 






Chapter 

Seeds 


3 I 31 ? *“»** «•-* 


centers. Some sell transplants 
rare C ° results, Most sell seed rack pic- 

these packets ^ ° ^ ** gemination, and more than a few of 

at all adapted t iff* ^°° r ^ se ^ ect:e< i nonproductive varieties or varieties not 
garden center ^ Ornate, However, there still remain some independent 

s eedling s mee ^ P eo P^ e w ho know what transplant quality is, who sell 

nijiL J|^h ^ a standard, and who offer berier'qtiaJjty seed assorr- 
fP youc p 11 1 ° U ^ LL corn panifes that also produce a -few seed racks, 
rncnt, an enfe ° gardening is little more than a backyard hobby an amuse- 
aillrr| cnr that leads to a random mix of positive outcomes and 
Burf ^ t ^ en § ecnn g great seeds and seedlings is of" lirde come- 
* s bdep enc j S ar dening has never been a minor affkin It is life itsrfk h 

r,rn ^ a cfjrivi ^ ^ health for my family. And for people going through hard 

^ 3 murk ® 1 C ^ Jc g ai 'den can be the difference between painful poverty 

c ni ore pie p K j iTH(- 

^ b mt Cxi $tence. 

S 3r den with quality seeds is essential because of what 1 ^aJi 
^ref cr , 0p ^ ^^ciry those brief periods when each crop may be started. 
lfr V and | lo ^ S SDnie seeds or seedlings through that window of opf or 
q f l . me Ve S e tabiei ry ^^ root ilnc * £ row * Then rhe window closes, for 

v c On| v ^ ;Ue re pcaced chances to start a crop. For others du w in 
* 1 F c n for a few weeks. Miss it and there will be no 


IDS 
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The seeds tossed through chat window can take a week to ten I 
emerge. There may be but one chance to resow if you immediately *££ 
t u first sowing has laded. The worst disappointment occurs when poor seeds 
o germinate and seem to grow adequately, but yield little or nothing. Tiu 
next worst uppens when the seeds germinate a bit slowly and a bit thinly and 

rcalizewhat K | Sr ° W ^ ® ^ of ’^ In & is goners Lely 

i-dens 7- 7™' wh ° dc P end on their 

quality seeds by mail. * Nf® r ° W cheir own secd % s and 

I! U ' mail order seed business 

Ihc word "ethics" ra « n! . , 

good lor the greatest tmtnb ^ W would probably resulr in the greatest 

which is about getting som 1 ° opposite of ethics is crimmalir;,, 

exchange, M, iny individu^! f 7. y ° L,nL ‘ lf w 'thour giving back anythingin 

W level o! ethics produces V i 1 us ®ess primarily lor profit, lor sell. This 
okaftcc themselves in cv u™ * tot at hcr people, who are supposed to 
^ buyet bewar ^! ; ansa « ion -Thi s is the source of the old exprt* 

l : ' wily cu provide a service ta ' U ,Vicluals rakc g rc <it joy in doing Business 

“™* yhai *„ ^ m» «w«uhi r »M. 

43 S££ 1* **■*» .-A* 

If you w strvicc lt Wits lln ur kusmess does what is nee©' 

«. r.r “ ■* *■ * p , 

C ilrtll - All CtlltCll tr.-, i t 

like: "Our ' hclr Vincis w ,. ^' rabk ' garden seed business 

“ wn fo °d hcccimt Cxists ta help i n j j“ res P°nse would be somc- 

^•TM ol K, tt0u ;^^ufR cient who grow thdr 

* provid- , s L more economically 

1 seed* t U 1r I, 

‘ P«^ v 4ricticg ‘ a h 'gh likelihood rf _ . 

‘ *** Hl ^rd »o thdv e £ 77^' 

j ;' r - ul «f *IUm v;i slllt *Ue to a , ‘ ,C b «Kers 

and 8*»netie,th« , F ' Suf heient I, 

* honcsrK and ** cds <* 

Wr,i d agriculture), 

PCr ° tmj ^ and o UaIi . 

1UaIlt *s of rhe 
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B Qf course r h e r e are additional (and entirely ethical) reasons to sell vegetable 
seeds ; Some companies specialize in gourmet or unusual vegetables. This is a 
backyard hobby market in which the customers mam concern is nor reliability 
or production. It could be perfectly okay to sell this sort of customer rare see 
that don’t germinate terrifically well. It could also be okay to sell a gourmet van- 
cry that is irregular, with many individual plants proving to be nonproductive. 
Another sort of seed company specializes in heirlooms. Often its seeds are organ¬ 
ically grown and produced by a network of collaborating amateurs. Because it 
is amateurs doing the production, their varieties often become irregular, inbred, 
weak. Because the enthusiast often has little idea of the correct way to un e 
and store seed, the germination levels tend to be sub-pat. Not a \ j ' . 

quendy. Coping with these uncertainties doesnr matter to some 
passion lor knowing and growing antiques, but degraded heirloom . ariems mi 

no, »* —, ;.i,o d * ma ‘?'ZZ 

To insure it is selling the types of seeds and varieties *™nrs. m. l _ 
of an ethical seed company will take the following steps to 
Paines IisEod above. 

t >erni i nation ... fa t. nn „' s Selected 

In the discussion of F'igure 4.2 in Chapter 4.1 jeve j oft | u . seeds it 

Seeds included information on the * W J^K!. housc minimumgermina-- 
sold. Other mail-order seed Gpmparuc* a ^ - n C } 1C $ec J |av^ and, 

^ 0n levels significantly higher d^ 111 st " n r ^ twice a year on ail iors 
^ commercial suppliers do, perform geimnidf ' has 4 large marker 

seed in their wardiouses. I h t?1 >olt mt ^garden oiscomers and sells the 

gardener and farmer trade as As j-m-s eo act ivich the highest pos- 

l rtr -, ini' WJ5ni.3 

same secdlots to both, and/or the co 

dWe (eve) ol responsibility'' e thicat so many are. Buc it is not easy ro 

h must seem easy to he da^k* ^ ^ ^ 1C garbage every year. II you re onh 

^nd thousands pfdollars oi ^ femp dii| co sell weak stuff anyway, 

applying the Immc gardener rra j e 

After all, t he gardener is not a t 

Variety trials . t , | 14? $ec d company must aerually grow trials. 












, - - ---...HS »«■ ' T 

i, nothing dilfi '* ul ' *T “ nd T"* t, b ' Si * j “ st «■« ■ W< 

. J5 efibrt. anJ * tt» I* " l ""‘“I'- 1 .«*w to minimum *, fc 

meaiiinsM irl* gm“ nd tolH l» abo111 *’ al1 a " u " (M» *S'ur, 
f r a small homestead seed business. A medium-sized mail-order comply 

might use a few acres. I know of three large ma.l-or.kr business* using .**, 
ten acres (four hectares). 

Trials are usually laid out in widely spaced rows so that each plant uni* 
evaluated. Enough plants of each variety are grown to determine if die varkty 
is uniform — to see if all the plants are equally productive. U it is a eut-onct 
or yank-out vegetable like cabbage or heading lettuce or carrots, this question 
needs to be answered: Will the plants all mature at once or is the harvest 
Ziod spread out: The commercial grower wants uniform maturity. The 
dy kitchen usually prefers the harvest to be spread over a long period unless it 
intends to can or freeze the harvest. A worthwhile trial needs at least five or 
six for something like a cabbage or cauliflower variety, and a nummum 
of a ten-foot (three-meter) row for something like a carrot or beet variety. 
Thus to do a cabbage trial, one might grow five plants each of 20 vamia 
being inspected, or a total of 100 cabbage plants. A trial tike this can fa. 
which varieties are well suited to the home garden, how long they take to ha 
up, how big they are. how long they hold before bursting, how much fa 
they'll tolerate, if they’re tender enough ior good slaw oi tougi en f 

good kraut, etc. . k u[ ittfo«U 

Is there any other way to determine a catalog offering? . 

not be as ethical A company can assume that commonly known * ^ ^ ^ 

grow well or it could ask the local agricultural extension o cc 
& \ ; X varietiesr 

area and sell that. A seedsperson could ask suppliers \\ i L 4 ^cJievaW 6 

for the home gardener and then accept what is offered. Hut r 

and accurate information, you have to do trials* iding 

Only your own variety trial can reveal what tastes good*! i pj 1 t 
die lines oi research-station trial reports wont help you fh ld c va nety ^ 

1 use in my own trials is to taste everything raw in thi fi* 1 v | lC n 

fit pass that test, it rarely progresses to an evaluation of h* c ^ 

If the trials-gcound master doesn't like raw veggies# In ' 11 1 ^ ^ ^ ^ |W cl 
things differently* And chat s whin makes a horse race- H uf * ^ Er 

cooked foodet, 1 doht believe it's possible ro have effective o 
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l ducted by someone who i* not a serious vegetabieatanan. Othcmwc, the 
aricrics are bemg evaluated in much the same way that commercial vanetie. 
Ranked - by appearance, storage potential ease of harvesting, etc, Noe 
jwjja* factors art unimpon.im Bur for the home gardener they arc see* 
liidary to flavor, culinary' cjualitfei, storage potential in a root cellar, etc. 
Organically grown trials can show which varieties resist diseases or insecis, 
j ^pcar, if ^ rt ’ organically* | !■ 

"Grow OUts" taking a look at how the .eeds purcha-.cj t- r rrsale Actually 
groWi also happen on a trials ground. Except for a few mailorder businesses 
dealing in heirlooms, retail garden-seed suppliers are mainly distributors. 
Thcj' buy bulk seed and repackage it. There is no commodity more open to 
misrepresentation than vegetable seeds. A bag of cabbage seed can correctly 
lost $10 a pound wholesale or $250 a pound wholesale. The contents of both 
bags look identical — small round blade seeds. The bag is labeled with a ger¬ 
mination percentage determined wirhin the previous six months. This can be 
easily and inexpensively checked b\ t hc buyc r w ithin one week of receiving the 
seeds, simply by counting out 100 seeds and .sprouting them. Bur what those 
seeds will actually produce is another matter. Cabbage seed rhar costs $10/ 
P°und does not produce a row of identical heads. Manv of the plants may nor 
form a proper head at all. Cabbage seed that costs $250 per pound should 
yield a row in which every plant heads up perfectly and identically 

From rime ro rime a primary grower has been known ro accidetirallv mis- 
hbd a bag intended for the home-garden trade somenmts enclosing suspect 
Hu l bom a discontinued variety worth next to nothing m place of its finest 
c ui. (This never seems to happen to the grower s commercial customers. 1 On 
‘" u i!u bag I bought , si-, le - kale rtf tmsuod ** « mm& *■* 

°f fodder plant that was virtually inedible by humans. The only way 
P S fhesc items from ones inventory is to grow a small sample of all the seed 
^TUtchased* At least this way the incorrect seed will not be sold for more 
Sc 3son. I he wronged seed merchants can then complain and 
°l be * rc ^ Jn d. keep rheir suppliers on their rocs, and reduce the likelihood 

If H ^ lcnr suc h ‘mistakes* in the future 
,, iw ; iC rct4,lcr P^ our everything in its catalog for which a 
And PUrchaScd rtw W that would make a pretty- large p«fcn '<*** 
n i lt: costs a prettj* penny. ^ 
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Adapted to the region 

It would be profitable if one catalog could sell fine vegetable gyg£> 
would grow anywhere. But that is not possible. To ethically sell across J! ^ 
English-speaking world, a company would have to operate a p jjj 
ground in each broad climatic zone being served. Instead, mail-order **8 
ers tend to be regional. Unless, of course, they don't bothet growing 

Wiien you purchase seeds, you have a fat highei likelihood of asucte 
ful result if the supplier's trials grounds are located in roughly the ^ 
climatic zone as your garden. Here is a "climate map" drawn in the broadest 
verbal brush strokes: 


Short-season climates. This area comprises the northern tier ofstates b 
the United States and that part of southern Canada within a few hundred 
miles of the US- border (the area of Canada in which over 90 percent of i 3 

citizens live). 

Moderate climates. The middle American states, the east coast of 
Australia roughly south of Sydney, and the North Island of New Zefthndtt 
moderate climates. In the United States, this is where summer gets hot ad 
steam)' (the frost-free growing season is more than 120 days;, and the winicr 
is severe enough to actually freeze the soil solid at least 12 inches (30 centime¬ 
ters) deep. This level of winter cold isn't felt Down Under except at high- 
elevations. To roughly delineate this area in North America, draw east/« 
lines from about the northern border of Pennsylvania and the sout 
der of North Carolina extending to the Rockies. Lower New ^ 01 ^ 

part south of a line from Albany to Buffalo, might also be W : 11 


Connecticut, too, i ^ 

Warm climates. This includes the southern Ameiiuan sti , 
Australia from Sydney north up to, say Bundaberg-The sol e L ^ 
solid; the summers are long and hoc. The climate may be but ’ ^ ell0U gki 
comparatively brief winters can occasionally be frosty bur < irt ^ [ aSS or 
allow for winter gardening without requiring protection 


Maritime climates. In North America this bioregioi 1 ^ ^ ^ 
Cascadia. It includes the redwoods of northern Cahiot niw fZ itish 
Washington, and the Lower Mainland and islands ° ^ 
always west of the Cascade Mountains. England; helan 
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souther n 


- ------ - ^uui rsuncl of New 

^'land have about tire same climate. These regions usually have relatively 
Ze I summers- P-uriy does the soil freeze solid in winter except at higher ele- 
i0 ° an a where it is isolated from the oceans moderating influence. When 
0 f S ub-freezing weather does happen, the earth doesn't freeze deepfy, 
Tdc« the Mm ksl; lon S' Winter gardening ranges from difficult to easy 
^productive. ' • 



in 19891 wrote an article for Harrowsmitk then a brave country-lifestyle mag- 
i explained the garden seed trade and evaluated and ranked jmail-order 
companies, Why do I say "brave V Because mail-order seed sellers made up a 
j e portion, of Harrommittis advertisers, and my article offended more than 
a few of them. First I sent out 69 questionnaires on MwTtiwmhh’s stationery 
stating th^t I was the ex-owner of Territorial Seed Company that 1 was writ- 
ingan article evaluating garden seed companies, and that I might telephone 
for further information after the questionnaires answers had been receiver.. 
Some of the questions were: Do you have a trials ground? If so, how Urge is 
it? Do you have your own in-house germination laboratory even it uncernhed: 
if so, how often do you test the seed lots on your shelves? What germination 
standards do you use to decide if a lot is fit to sell? W ; hat percentage (or how 
many) varieties in your catalog are actually grown by your company? 

After eliminating those who elected not to respond (about half which 
aot a surprise to me), 1 t h e i t re mo v e d fro m co n s: i d e ra t f o n rh os e w i 1 1 ho u t 
triah grounds. Out of 69, only 20 were left- After a probing telephone cur 
the management of these companies. I found 11 were worth rt^om 
minding. For this book I have expanded my recommended list to include 
admirable suppliers in the U.K. and Australia. 

the following are the businesses (organ:zed by clitnarit -one) Id schist 
bus food gardeners to use lor the essential core of their gardens. Fbej aje 
th ^mpaui e , m0S t likely to supply first-class seeds. When y, *»® F* 

lUCe a »g'fificant amount of your family's food, you cant afford ro use poor 


Ur current seed supplier may nor be included in my u. commend 
y 3,111 so critical? Because when I grew proper variety' trials for eight years, 
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I saw 
rhe best 
you can't afford to 


undeniable and large differences between varieties I 

you r- A l 

rst possible chance of- realizing a productive and useful outcome 1° 
nit afford CO experience anything else, ’ 

Short .season climates 

Stokes Seeds, Stokes, a Canadian company located near Niagara Falk h 
10-acre (four-hectare) trials ground open to the public, as well as an addiri^a 
24 acres (ten hectares) that is not open and is used for research, pl ant 
ing, and seed production. The company's main income is from farmers and 
market gardeners, but the home gardeners get the same quality of seed as the 
commercials. I have never purchased a Stokes packer that failed to come m 
acceptably [f Stokes" catalog has any weaknesses, they will be found in j fs 
offerings of b.ome-gardener-only vegetable species — items that have no.conv 
mercial interest such as kohlrabi, kale, winter radishes, celeriac, and other 
unusual veggies. For these I often find johnny's a better source. Stokes makes 
two identical catalogs: one in US funds; the other in Canadian, 

Stokes Seeds, PO Box 548, Buffalo, NY 14240 USA. 

Stokes Seeds, PO Box 10* Thorolcf ON L2V 5E9 Canada* 

Both countries served by 1-800-396-9238 and www.stokeseeds.com 
Johnny's Selected Seeds* In 1973, Rob Johnston, age 22, bootstrapped 
Johnny s with $500 in operating capital. The company is currently usingabou 
40 organically certified acres (16 hectares) for trials; research / development- 
breeding* and seed production. Johnny's has bred and now grows seed for a 
mfieant number of its own varieties. Johnny s catalog offers many oigaruu ) 
grown items and avoids selling fungicide-treated seed. Like Stokes# ] 0 n f 
offers small packets suitable for home gardeners and also sells the same vm ^ 
111 larger amounts to market growers* Besides a broad line of vegetab if. ^ 
green manures, and cereals, Johnnys sells a wide choice of organit-a^^ 
state-of-Main erne reified seed potatoes, a range of garlic varieties, etc 
patiy routinely ships to Canadians; non-commercial quantities d 
special certification nor do they incur import costs. But Johnny s U ^^ [r , L 
htva beans ro Canada (nor corn to B.C.).There are also Canadian! 
tions on living plant materials like seed potatoes and garlic, - iut c ‘ 

Canadians venturing beyond vegetable seeds would be wis c 1 
check johnny s website before ordering* Johnnys ships ovetse 
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, cplected Seeds, 955 Benton. Ave,, Winslow; ME 04901 USA- 

I^SOOj ww w.j o h n nys e c d s . co m 

Vcsevs Seeds- Veseys was started nearly 70 years ago by a market gar- 
who began importing high-quality European seeds for his neighbors, 
ifeompam varieties all pass the test of reliable short-season maturity in 

1 (j-j prince Edward Island, and a rigorous screen it is, too. Seed-germina- 
i' jfandards are constantly monitored in the company s own germination 
Z Veseys will ship overseas. 

Veseps Seeds, PO Box 9000, Charlottetown, PE Cl A 8K6 Canada; 
1-800-363-73 3 3; www.veseys.com/ 

William Dam Seeds, William Dam has just published its 56 th annual 
catalog. The company operates five acres (two hectares) of vegetable (and 
flower) trials and focuses on high-grade hybrid Dutch imports. I am pleased 
to see many of my favorite short-season varieties in Dams catalog. The cata¬ 
log also contains some old and highly degraded open-pollinated varieties 
(Oft) offered for the "organic" trade that I wouldn't touch: specifically DeCicco 

and Waltham 29 broccoli, as well as Snowball cauliflower. Dam will ship over- 
seas. 

William. Dam Seeds, PO Box 8400, Dtmdas, ON L9H 6M1 Canada; 
>J 628-6641; www.daniseeds.com/ 


Moderate dimates 

For rl'Lea non straddles rhe short--season m iddie -states line, 
diners r ^ 1S LOin P an 7 s ofibrin| is appropriate for middle-states gar- 

varieties C ^ e cata ^°g focks some of those really heat-loving species and 

Mnn 1 sout hem vegetables* Contact details above. 

^ er ^ roil ® eec ^ s+ Generally varieties that grow well where sum- 

Jenny’s cara j eVen Oerter where it is warmer. Almost everything in 

9f really st;e ^ s ^ ou Id suit until you go far enough south chat the summers 
rne Ohi 0 Ri Vc ^' ^ ^'° ll ^ cs a bout using these seeds south of Pennsylvania 
H;i rr j s Seed- Un P L0Ven ^ ^ Llt likely correct. Contact derails above, 
the Harr ^ ^ eca -de ago, after 100 years of family management, rhe 
Not joey 3 S °^ E ^ e business to an in ter national agribusiness com- 
■ ^ ears Lrer, some of the original employees bought back 
in private hands. Hanks main business is with 
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farmers and marker gardeners. Unlike Sroices, w j, ich s .... 
customers. Harris has two catalogs and oflm a sometvl 
oi Che snmc quality of seeds to home gardeners. Because 
breeding focus are on a climate much like that in which S ! 
main reason to deal with Harris is to access some of it, W ■ 4 

“ inCrcdibl >' dciicio ^ Sweet Meat squash and the Harri i£? ^ 

catalog ts definitely worth a look. ° de P arsni p.Tlit 

,his b ™ d +** 

* Wel1 35 (and flowers). The catalog i s eT 777! 

7* VariCtieS »*otherwise found 'in Austmlh r'l '' 7f * ^ * ** 

m lhe Catalo S »the low quality offered in a f * °f Y *** 

H'T probably considers unit, 7 * CW tJ ' pes ot v «g«ablea the com- 

^ing Seeds. PO Box 283 ^777 ^ kolllrabl ’ and Brussels sprouts. 

Kin g Seeds. PO Box 97«i d ™ f° 63 NcW Zca,and: (° 7 ) 549 3409. 

^Tr*~** CnCnrh> NSW 2751 Auscra,ia: (02) 4776 

*galitanan income sharing ,-nn ^ atl ® c ‘ is owned and operated by an 

Weret7 8SCCdp ' Wuccion c tat i!7o '* safe 8 uardin S 

Srars? us - 1 '™ id - *> *5* * - 

W— mf-h' T *** 1 ”» “it tria Tmf " 5,d ‘” 0ns, SESE “ 

■cent of in ♦ C ^ ac arc ht otuftnimir ain tain ,i quality offering while 

**** :bfa <-X5 ai 7 ■ 2) , having ar least 40 per ‘ 

, ’" t ^ reliable, m**; ° 0t ^ ‘ire cerrifi s / "'7 mcx P er fenced small 

OWrn garden I Jm an>r gp SE varicrie, 1 or ? an ‘ c - but their results are 

" ■"•■~dur.IT ■** ■» watre l»id”on, S . In «f 

clfor, growing a luu- 

*- b- 

tcaik, fljf** 1 tu rn . C " CC fcnn <d. h u |b m f b 3gc, cauliflower. Oi' 

** 22 * <** «**«» win 

har ** H organ- 

^ 1 e ^tc of Maintf* 
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Ensure Seed Exchange, PO Box 460, Mineral, VA 23117 

Southern X P w W .soiit!iernexposure.com/ 


So ;^;; )4 MSO ; ^--uthernex P osure 

USA; ( 540) B 


i^utii gjniidttfs 


. . „„ Mny ., smile when 1 read Parks catalog. Vim.aU>' every variety 

fc ,k iee Jfc represents the finest breeding attainable, ennrely approp. i- 
'* semi-tropical climate. This regionalj.y is the M*«** 


„t to Its almost SC ^ ^ onions are plainly labeled as medium- or 

I '"Ivtok’sells doubly cemiTed seed potatoes (Irish), both organically 

Id produced from virus-free tissue-culture clones. Thar means they 11 

HEX product!... There are also se«n varieties of sweer-poraro 
be maximaii) v j j p Vce ed federal mmimums. 

i hmi weather iu South “ 

stored in dhuare-courmUed eondirions, aud all us small seed ^ 
moisture-proof Ms. And Parks prices are euruely «««fck.U. 
ir gets. Park will ship ro overseas customers an sene eat ogs 
. rt’epest one by post. Its website .s not set up 
side North America. Those living up rhe east coast ofAus . 

Kangaroo Valley, or on New Zealand's Nord, lala„d. should^ a - 
brk Seed Company. 1 Parkren Ave.. Greenwood, SC 2964, USA, 

1-800-213-0076; www.paikseed.com/ 

Mcintinie climates 


| , , , i .his business in 1980, lifted it by its 

Territorial Seeds. I opened tin. aoori j 

boots,,.,,,e and sold i ,o Tom and Julie Johns ar rhe end ot us 1985 s aso 
tsaaps, ana sc . , : nr ,. rest ; n TSCo now, so when 1 give «r 

have no ownership or other finan j - Tom and lulie 

. . , f . ,fi;,. r ,T interest. However, Udmire Lom arm ji-i.c 

k t - ss-sxsai 

hectares), and all descriptions ^ company has a complete gemimanon 
experienced on the tW it ilv house standards exceed federal 

laboratory and a ^^X^red in a Cmate-eontrcUed 
mmimums. and tht- ^ ^ ^ humidir, V TSQ» is JWoduciag increasing 

house (low remp£ lAEU 











amount o'f organically grown seed.* Its bioad line of se^d potatoes ti 
tcaJly grown and certified disease-free by the state of Maine. OrMnriL^ 
of the company was to serve only Canadian gardeners, but Territorial^^ 
as many or more cos to met s east of the Cascades as it does in western 0 ^ 
and Washington states. Non-Cascadians should be aware that some * 




on its website, eminently suited to winter gardening west of the Cascad ^ 
too slow ro mature before winter freezes the garden solid ease ofthe-Casc^ 
Territorial Seed Company, PC) Box 127, Cottage Grove, OR 97424 USA 
i -800-626-0866; www.terrironahseed.com/ 


West Coast Seeds, West Gmst was started about 1982 hp Vancoi*^ 
Mary Ballon, as the Canadian branch of Territorial Now it is independent 
Mary runs a large certified'organic trials ground on alluvial soil near Deb 
BC, and otherwise runs her business much as Territorial does in the United 
States, albeit on a smaller scale. Lately, shipping through the biosecurity barns* 
to American customers has proved too difficult, and West Coast is abandon 
ing its clientele south of the border. It will ship overseas, 

West Coast Seed Company, 3925 64 th Street, RR1, Delta, BC V4K 3N2 
Canada; (604) 952-8820; w\vw, westcoastseeds.com/ 

Chase, 1 have no complaints about any of the three fine LUC seed buses 
— Thomson & Morgan, Buttons, and Chase — but Chase is my preference- 
It offers many highly desirable cerrified-organic varieties grown b ^ 
European quality seed, houses, Rijk Zwaan and Sainte Mar the. As an 
tor of its attitude consider this: Chase is the only company I know of on. dti. 
planet that still offers reasonably uniform and productive OP Brussels spr 

' * i is catalr?- 

varieties. It is entirely happy to serve overseas customers and sen 
anywhere without a quibble. Chase is currently one of my mainstays* 

The Organic Gardening Catalogue, Riverdene Business Park, 

Road, Hersham, Surrey KT12 4RG England; 01932-253666; 


www.OrganicCatalog.com/ A fjif 

New Gippsland Seeds is located in southern Victoria, A 
location is a bit warm to supply someone on Tasmania, but m , ^ 
panys varieties work acceptably here. Main la-riders as far rioC . ifC |jj 5 *, 
Valley in New South Wales should be must pleased with the e A 
New Gippsland Seeds, PO Box 1, Silvan, VIC 3795 Au*«‘ 



9560; ww w,newgipps.com.au/ 
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... supplies and sources worthy of note 

i5 a website providing handy access to nearly every source of seed 
0- .. ;a j s a tyJorth American gardener would want, www.davesgarden.com/ 
^f dco Seeds only sells from its extensive catalog {downloadable from its 
i v f and only during the spring. These folks run an honest business. PO 
Ro' 5?0 WaterviHe, ME 04903 USA; (207) 873-7333: www.fedcoseeds.com/ 

jadexhtm/ 

Green Harvest Organic Garden Supplies provides Australians with a 
broad assortment of natural pesr-manageinenr materials, as well .is seeds, hooks, 
tools, etc. 52/65 Kilkoy Lane, via Manley, Qld 4552 Australia; (07 5494 

4676: www.greenharvest.com .au/ 

Landreth, the oldest continuously existing American seed business (since 
5),long in decline, was recently purchased by enthusiastic new owners who 
arc making huge improvements. The new Landreth holds promise for garden¬ 
ers in moderate climates. 650 North Point Road, Baltimore, MD 21217 USA: 
1-800-654-2407; www.landreuhseeds.com/ 

Lockhart Seeds, mainly a supplier of farmers in California's central val¬ 
ley, offers a line of seeds particularly suitable to the Californian homesteader 
P0B.0X 1361, Stockton, CA 95205 USA; (209) 466-4401; no website. 

Nichols Garden Nursery, specializing in the unusual and gourmet, has 

) St Tr meSS ' 1190 ° ld SaIem Rd - NE ' AIbiln P OR 973211 USAj 

^ y280; ^-HichoRgardennurserycom/ 

cadia biaiv*/' * k reedlQ § semce an< d organically grown gene pool for the 

Dr * Alin Kapukr ' Requt ' sr hs " sr ° iv 

P «c e fol Valley Fait St " OR 97333 USA. 

f °i rhe broad ass URP 7 < * 0eS ' St ' ebs ' bur lc is listed here pnnu- 

it offers. PO BorTno f m° !iSriC 1^*^® or S anic pesticides, 
^■g^v 0 rg anic _ COm/ 2 ° 9 ' Grass V -‘ 1[ 0'. CA 95945 USA; 1-888-784-1722; 

%LneeSltml tT'7"' - rare< 

95 q,(‘ alcs °nly by j ]ir '' trd ' aut * lor ' expert gourmer cook and gar- 

T SA; '-UZ Z W Seedracks - 7369 Road. Felton. CA 

4 ,T nigcrs Potato P a | vvwW-re n e e sga rde n. com / 

P38handle for 9? ^ ^ ee ® doi, T business from a remote valley ... 

Fears, It offers about 100 organically grown seed 
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potato varieties as well as garlic and related items. Star Route, M 
ID 83845 USA; (208) 267-7938; vvww.ronnigers.com/ /lc °P ri 'igs, 

Select is a full-line seed company offering only the highest-ou f 
edes in substantial amounts in foil-sealed packets at surprisingly ]#J ^ 
(denominated in Swiss francs). Its colorful catalogs are in French or jU? 
only, but letters and orders in English are comprehended. Select cheery* 
sends catalogs anywhere. Contact: Wyss Samen & Pflanzcn AG, Schach 
14c, CH 4528 Zuchwil-Solothurn, Switzerland; www.samen.ch/ 

Importing vegetable-garden seeds 

American home gardeners cannot at this time affordably import small 
cities of vegetable seeds due to security concerns. Imports now require costly 
permits and inspections, hurdles to jump whose cost is far greater than any 
possible benefit. 

The United Kingdom is blessed with many excellent suppliers. I find it 
hard to imagine someone living there having an interest in importing. 

Canadians find importing much easier than Americans; however, their 
own companies do a Ene job of serving their needs. Gardeners in the Lower 
Mainland of British Columbia might find the offerings from the U.IC to be or 
interest. 

Australians can easily import veggie seed in quantities appropriate forth 
home garden without obtaining permits or following other expensive ai 
awkward procedures — - with the exception of four species: corn, beans, 
and sunflowers. For all other veggies, all that is necessary is that the see 

&& ■ f j 

packets plainly marked with the correct Latin species name, a usua e * 
cial procedure in any case. Importing is simple: order your seeds; p4 
card: do not buy restricted species from overseas; await your seeds si e 3 

% P ° St- J in 1# 

New' Zealanders may import commercially sold vegetable see , ^ ^ 

ets appropriate to a home garden, for all species except beans, 

beets. I. he seeds will be inspected by Ministry of Agriculture o 1 , pi 

any charge and released. Any questions should be referred t _ ^ 

Agriculture and Forestry Imports Management Office, l f T 

Wellington 4-4989624 New Zealand. I have not tried to evaluate ^ 


New Zealand companies from Tasmania except to note 


that their f rl ‘ 
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jvia^S 

, raene r who has difficulty getting seeds to come up is in a sad way, always 
nidmg expensive, unusual, and extraordinary solutions to a problem that 
shoiddn^ exist in the first place. The only conditions in which it should be dif- 
feitir co sprout seeds are the stilhchilled soils of early spring and the high heat 
J midsummer, when the earth can dry our rapidly Achieving germination can 
also be tricky when youre .growing veggies without any irrigation, However, 
even these stressful conditions can be surmounted with a bit of cleverness. 

The best way I know to teach someone how to reliably sprout seeds is ro 
tell them how a germ kb does it. Laboratory germination is accurate and 
dupli eatable; two different germ labs testing samples from the same bag of 
seed should come up with the exact same resin:. To achieve uniformity of result, 
seed technicians have determined ideal sprouting conditions for each type of 
seed. Their procedure manual prescribes these ideal condidons, species by 


Germ labs use sterile media (and the best kinds or sterile media}, pre- 
chely controlled temperature, and precisely controlled moisture. Usually the 
is done in a petri dish, a shallow, airtight, dear plastic container about tour 
kche^ten centimeters) in diameter. For most kinds of seed, a technician will 
f" a Plotting paper disk slightly smaller than the inside of the perri dish, dip 
Mi Watet ' C ^ cn st l ueese all surplus water out of the blotting paper by 
P a perek b"* m 1 ^ St an ^ squeezing hard. The technician flattens cht damp 
L ^ acClS ha the bottom of the petri dish, counts our p r case!v 
p etr i dtsh' ^ iCCS r ^ em :lt0 P the moist paper. He or she will then pur the 
^bitter S 0VU ° n lnc ^ P^ ce the dish in a heated box called a germination 
rill1e ^ Sl3 sbdy bet it r germination can be had by using a light, 
a ad j> eat j j XtUitc ^ sterilized soil mix (usually consisting o! sand, compost. 
^ 0u ld seek * paper. It is moistened to the same degree you 

Tbcg et . ni _ ^^ady-To-till test described in Chapter 3. 

^ It ccuj^ b is set to the optimum for the species under 

as 60 "F (15.5*C) for a plant like spinach to as much 
*°r okra or eggplant. Usually the temperature is set to be 
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constant Occasionally it changes regularly; 16 hours ar a higher fe mp 
rh«! 8 hours somewhat lower, much as soil would be when it h Jieated Up 
rhe sun shining on it and then cooled off ar nighc* ^ 

The protocol For each species specifies how many days can he allowed f 
gertninarion because any seeds rJiar might emerge a iter a certain nuinbe 
days would be too weak to survive real field conditions. The results 0 f c j ^ 
rests almost always show chat the batch char germinates the quickest also 
mi nates a r the h igh esr p c rce n r age. 

Field conditions are never as perfect as test conditions. Rea] sod is re * 
tug with microorganisms, some of them hostile to seedlings. The temper m 
outdoors is never constant and often is colder than ideal, sometimes R w ] 
u.trm enough to let the seed get started. Sometimes the soil can get [0o |, 
Anil soil moisture is never stable. So germination percenrages in the | :i |. j 
never as high as the ones ym get in rite lab, hut there is a relationship. , m d r 


or 
of 
k\st- 

ger- 

e 


(i mil i nation in the field 


Weather after 
sowing 

Average soil 
temperature 
until emergence 
* ( fl C) 

95% lot 
percentage 
to sprout 

Days to 
emergence 

78% lot 
percentage 
to sprout 

Days to 
emergence 

Sunny, mild, and 
city- watered 

70° (2r) 

60% 

4V; 

25% 

7 

days 





Sunny, mild, and 
rfry. watered daily 

6?° (19,5*) 

55% 

5 

20% 

8 

9 

Overcast mild, 
and dry; watered 
every three days 

65° (18”) 

58% 

6 

17% 

Overcast, mild, 
and dry; watered 

62* (16.5°) 

53% 

7 

15% 


every day 

Showery, cool 

58* (f4.5°) 

50% 


9 


fteiny, c ^jjy 

Cold, showery 

55 a (12.5°) 

50* (10°) 

40% 

20% 

8 

9 

10 

10% 

5% 

10 

12 

Figure 5 ^ 


1 

1% 

14 


is not, . u " 1 »*« * this; Suppose 

„l* W* * r fT“ — «« » adjoining TOS ^ 

' P I' J for both 0ne 1 „, 

iL .„„in..tcl ... » («B» » *' W«W»* S..J all % seeJs „ [h „ , ot h 

foil.' de«loH *■“ sl ’°° l Jt ' j «*0 «wil leaves) on the fourth da,- 0 f the 

jtm r ‘“' T, ’ C t “" :J * 78 P' ra ™' mi the last „f ,|, ese 

makl,- finish.'.! developing on the seventh dag the las, da, the ptotoeol 
allowed- Wlm typically happens in the field is shown in Figure 5.1. 

Con elusion: To get the best outdoor germination, start with vigorous 
seeds and then assist them by creating soil conditions that match as closely as 

possible the con 4 ’"'' -■ ... 

laboratory* 


' —maLLu uoseiy as 
In- conditions that have been determined to give the best results in a 


UMiTing h'ss I toquently 

It ’s natural ro fea r rli ar it sect is dry our while sprouting they11 die- But every 
time we Water, rhe soil temperature drops, slowing the seeds progress. Wer, 
cool soil enhances "damping-off)" a fungus disease that invades and kills the 
sct-dlnu. W lore and alter emergence. When the stems of tiny seedlings pinch 
oil ir the sod line, you re seeing damping-off. This disease doesn't thrive in 
dryish soil. 

A not her k uui u! disease, powdery mildew, attacks members of the cucut - 
bit family v squash, zucchini, melons, cucumber) in particular Powdety mildew 
only thrives in damp, coo! conditions. Most gardeners have seen powdery 
mildew cover rhe leaves of cucurbits at the end of summei when uLather gets 
cool and humid. Powdery rrfldew^so-attacks cucurbit seedlings before e n 

gencc* . Wmm 

c , . , ■ j ■ n enmutint! seeds. But. you ask, done seeds 

So it is wise to avoid watering sprouting j 

need watering , , * 

D _ L in Chapter 3 whet, I M jW » W ««>*****“ 

' p . .i, j L'-U; When soil is loosened up with 

moist footprints in * newly mmu L ■ M tho , 0! | t « rt - 

-.hovel, tiller, o, m to “P‘! £|*. ^ mtoi l „ the mSv.M «# 
t ies, moisture is not able to u* hlltv/ kx if, instead of cutting a furrow 

quickly in loose, recently wor '<jc *o ^ ^ , 10fc w0 ^de t | ie furrow by 

(sometimes called a drill ) w’t 1 n immediately betow the seeds. Hits 

ptessing the soil down, restoring ul F' 
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Figure 5.2: Making a furrow by pressing down loose soil. 

is what i Jo whenever I sow small j , 

die of my garden hoe down across rhe'b T 1 P rcss che llan 

about half ail inch to three cm at ters of an" ' * U ' shapcd depress, or 

place the seeds at the bottom 2 deters) deep. 1 

° ' IH ‘ 50,1 badt mCo the depression. N ow t |. J*'' ’ d,em T P lls| i i ng a hi I 
own version of a moist footprint, and th I *T* "* sitt&l g 0,1 m P of theit 
as a mulch, reducing moisture loss Thi • ^ ' U ° P tllem accs to a degree 

*■*» f '™»»* d= Pt h. re ;Sr”V“ j ~ h " 

germination, If the bed was especially fluffed i^u ant * nl °te uniform 
>t a few days to resettle before pressing * furrow ^^ SGWfin S 1 wiI1 g&* 
There « another step that il also M handle. 

andTud'dl/ 0 Tv “ digging "T suggestion in 

,lnd PUddimfr 1 h,S «*«*» ^ make, the .gX « crusting 

YeF ld more moisture. 



SEEDS 1 33 



Figure 5.3: Covering the seeds. 

i it i s i ■ j_ ‘ LJi can be amplified. Instead oi pushing 

in really hoc weathe* this desirable errea lju r 

. . m , . , i , ,l : nr .v r he furrow atop the seed, why not 

the beds humus-rich surface sou back 

, r -mnnn^Compos: holds several times more 

wanr than even **. O-*”* e «&*. Seed H mf ***** 

*r *° rhc f" ; *L need. yWSnng fer fas ote per- 

compressed soil and covcicd «.t 1 F 

haps not at all. 

Whentow*«r ■«»««» 

Watering lowers the soil tc m[ e ^ u p. Water evaporating trom 

few hours before the sun warms ^ ure 'phis means the worst possible 
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cold all night, and it will not warm up again until well into the , le „ 

The best time of dap to Water a seedbed is late morning, when r!, " KH " n,, 'g- 

ting strong and can rehear the soil as fesr as possible. The next I,'' 11 ” 
midafternoon. when there is still enough rime for the sun t0 ^ tlrne is 
before it starts setting. r lc ° c d 


Chitting 

" To chit" means cither to presprou t seeds or ro green - up seed potatoes 
the shoots to start emerging from the eyes. Chitting brings seed , ^ 

through the sprouting process before it is put into the earth Chirr, ,., ' ''' "* 

■ ■ c >! ' "‘“ in g prevent* 

germination failures. 

I mentioned earlier that, while sprouting, the seed first puts down 
to insure i, has a moisture supply. Only than does it make a shoot 
fo, the light. Seeds usually need to be kept moist only „„h| cht 

doom the,, fine mot. The time reputed (br this to happen depends on Z 
spee.es, thev.got of the patdeuU, bate!, of seed, soil temperature, and weatlte 

treuZ T/** *" «*• be * ™ initiates the 

Then, after the toot emerges but Li f • % ' dci ' 1 Conilm, ” lb ' 

rate and snaps otT e uilvl | C T IC ° n ® ^' ccaus< -' the root is deli' 

and cover B Unless * ^ $ Y ^T **^ »ft* drill or lull 
wirhm 24 to 36 hours the root tin will t. ... ^ ?I °P menr completely stops, 
seed will be immune to drying our ^ f ' XnctrarL ^ far enough that rhe 
Another advantage of rh !«•;., „ • , 

sccd and tf,cn g° Roping ic'ii dcad ° r ***& ^ 

opportunity. You're able to oh serve r i IoSm S a v ^lc window of 

species, if, after moistening the seej^ f c ***** P — W m«c 

** — V P- without any 

r SCE ’ If you ve chitted 20seeds and onMn g ° r dL ' ad or extremely 
mow two things; although the aerm,*,, ? ° Chem s P»'Oured weakly, you 

z*^t *** •*» pC ■**, 

is m*. T' P "“ Uof pLctS “ •’TV P°« «« You'd 

g ” g ” b ' »y other La bt ““ C porfetmanne 
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- • c ing hears and peas. Its especially helpful to chit beans and peas 

sowing early, in soil not yet quite warm enough. Presprouting 

* hetl ^'serves a lor of the seed's energy to help it get past the harsh eondi- 

b 


indoors 

outdoors 


ljdi out three seeds lor every plant youll ultimately want, and put 
. t gjnss jar- Soak in tepid water tor no more than six to eight hours. 
“ ie!1 \ n L -j r cular piece of plastic fly screen over the mouth of that jar with a 
band* T1 \m drain die water, rinse with tepid water, and drain 

croUf ruiik L 1 1 

" jkrely and thoroughly. Place the jar on its side near the kitchen sink. 

p n rempoFacuce should exceed 65° F (18X). Twice a day gently rinse with 

M w irer and drain* In three ro four days, roots should be emerging. Plant 

'^ n , ours id€ before the rapidly developing (and brittlei roots grow longer 

\ u n rhe seeds. In each spot you'll want a plant to grow (the British call this a 

"station"), ercEvrly place at least rvvo sprouting seeds about l!£ inches (four cen* 

nmeters) deep, if possible with the root pointed down. Cover with loose soil. 

They'll be up and growing in a lew days. 

Chitting cucurbits* Melons and cucumbers are beat lovers; their germ 

temperature has to «oed 7OT (lit) ” J S“ s b “ ° v “ 7 ?f } 2rc) - 
sLash will sprout at 65“F (1S'C) but prefers at least 70'. To hold this tem¬ 
perature I use the same getmimuon bos I described in the sereion on reran, 
transplants in Chapter J. Some gardens* pm the seed.* «* °* * * ““ 
tank. An dearie hot pad set on low nngk no, get too ho. 6e 
let the tempetatu, e exceed about S5'F (f-VC) or the getnunauon 

,111 decline. If it's wanner than «W (1TO.I-. J »*T . .„ co , 

Fold * scction ° f t*f C ° 1 P in d let most of the surplus 

nmecers), totb quarters, rU F ^ |ant u , u >U ukimarely want into each 

WatCr dri P ° Llr - Pk T t0llr Tlmwinside a smalt airtight, plastic storage con- 
of the folds. Place the rowd^gj^ ^ in a warm place. After three 

tainer or a small sealed, pl- teCK ^ ^ ^ goon , ls the roots are emerging. 

days, begin checking the seeds cu i sce j pi ailt them. Carefully place 

and before rhey exceed the lui ^_ ^ |j| you -\\ w;m i a plant ro grow. Gently 

three sprouting seeds at each y ![ f jyj inches (four centimeters' deep. 

place the seeds into a «» iaI cQ havc : [ ie roots pointed down. Cover 

scooped our of loose danq ^ r (W u« the earth <> bon&dry. Unless you warn 
them with loose soil and. 











tht «d, » die fa® «« *»■* P°*** do no, „ lt 

* lr c emerge. You don't even want to see rain before then. ' «*il a 
SPr Chitting small seeds. .Sowing small seed in summers | leat 
1S the •*&» soil dries our quickly. To give then a head***. 
in a small ,arand soak d,om. Do not submerge the seeds anj , 
hours or you may sidfocare them. Cove, the jar with a squar£ of .'**'*& 
dow screen held on with a strong rubber band. Gently rinse ***. 

an d immediately drain them- Repeat tins rinse and drain tv vo tlr /'V 
daily until the root tips begin to extend horn the seed coats. 
aK \ y sow the seeds because the emerging roots will be increasingly ^ 
breaking off and, worse, will soon form tangled inseparable masse / pt T«> 
If the crop will occupy a good man)* row leer, presprouted seeds -| 
achieved only slight root development may be poured over a quart 
of compost}’ soil and then gently tossed like a salad. Sprinkle this 
the bottJn of'a compressed furrow and cover it to the correct depth 'll'? 
weather is hot and dry, immediately water lightly and consider erecting tl' 
porary shade over the row until the seedlings appear. You will probably Jp 
need to water once or twice unless the weather turns scorching, „ 1 
seedlings will emerge in a surprisingly short time. This same technique htU 
get them up and going sooner in the chilly soils of early spring as well. 

Getting a uniform stand 

If you want many row leer of uniformly spaced carrots or radishes or lettuces, 
first chit the seeds on your kitchen counter. As soon .is they re barely sprout¬ 
ing blend the seeds into a homemade starch gelatin. Then, with a few cents 
worth of jerry-rigged equipment, imitate what commercial vegetable growers 
call fluid drilling. 

To make the gel, hear one pint (500 milliliters) of water to boiling DissAfie 
into it two to three heaping tablespoons (30 to 45 milliliters) of coinstarJi' 
Place the mixture in the refrigerator to cook I he liquid will set into agcU l il 
as viscous as a thick soup. Dont let it get cold — only cool enough 

may have to make this gd a few times until you find the correct P !0 P L| *_ 

& ii te-r rhe seedling 

of water ro cornstarch. Too thin and the mixture will not proret _ ^ ^ 

from damage; too thick and you wont be able to uniKu ml) ^ 

sprouting seeds without damaging them.) 




LL4 |T £ 

r;ttu rc ^ 


; s poon. gently and uniformly stir ^ 




si soup. Put the mixture into a *$» khm. 

y ' ° nt -^ar t . 5i , ed 


sprouting 

a suit 


[f T'"r} pl asric ( zi i 1 P cr) ,- **8 anc1, seissor s in hand R0 
K 2 furrows have been made, cut a smg hole (uAdT ^ Hh 


Afr cr 


.hi 


1IH 


lior 


four millimeters in diameter — better smaller 
0 f the bag. Walk quickly down .h 


er *an too m 

"SST-*-* of gel and seeds into the 
•■M 1 ' 0LU of a tube. Then cover them as usual. '' d 

take you a few trials spreading gel without seeds to m cVle t , 

. .q thickness right, but once you’ve mastered this reebrnn^ , 
j £like it- Vou’H need a lor less seed per length of row than vou 
.. j ; \rcnfU g« * ** *#* far more L 

,i save lots of time thinnmg. *** 

Farmers use some costly and completed seeding equ lpraent :o ^ 
w.istrog seed and reduce dunnmg. Garden magazines and seed catalogs sell 
various planting machines that dont work as well as their propaganT su £ - 
jestSp Herds a technique that does work well and that costs nothing, When 
sowing small seed in rows, put (tom a quarter to a halt teaspoonful ( L25 to 
25 tfcccrs) of seed into a quart Or two (one or two liters) of sifted compost 
q\ fine comjpfesry soil on the dijish side and thoroughly blend the seed in.. 
Then distribute this mixture down the furrow. You'll do much less thinning 
I know from experience that a heaped quarter teaspoon of strong carrot 
seed carefully mixed into three quarts (rhtee liters) of fine compost will start 
ovc ro bur carrots per inch (2.5 centimeters) ot furrow down about 50 lineal 
feet (15 meters) of row. There's no way ro be exact about this, however, 
because the size of carrot seed and the real percentage ot seedlings that will 
emerge varies greatly. Seed si;;e also vanes from species to species. Half a tea¬ 
spoon (2.5 milliliters) of sown? lettuce seed might be enough for twice that 
length of row. 

Ovmoedingoiui then thinning 

Compared to the environmental menaces it bees, a newly emerged ^dlmg n 
weak thing, It lias just been through a gruelling, exhausting process eu 
^ difterent from the birth of a baby It has run agaundet of soil 
^ lL1t like slugs, snails, wood I i a?, and earwigs are waiting to rakearh \ 






our of' ir. These animals are huge compared ro the size of a nc ^.j ^ 
seedling. A few bites can remove so much leaf mass char the seedling 6 /®** 
Some neve seedlings are always going ro die. if you sow one seed f*’ 

to gel' one plane growing from ir, prepare ro be disappointed; you‘11 ***** 
going to rhe garden center and purchasing seedlings. Teulfelanr , 

r * , i i | r , ^ ®Urvj^g| 

seems far more certain because once a plant has achieved a tew true ] e . lv v 
is much more immune to predation* Better than transplanting, however •** 
sow three or five (or sometimes even more) seeds for every plant t j' 
Then when nature kills off a few* you can consider ir to he helm run „ 

; ff m s m with 

your task or rhmnmg. 

Overseeding imitates natures way. But to grow properly, each veggie need, 
a minimum of space; to grow magnificently cadi veggie needs a lot more S p lce 
rlian the bare minimum. Crowded radishes will not bulb at all. Crowded c- 
iols mostly develop rops. Densely packed bush beans set small, often rouah 
and frequently irregular pods that take a long time to pick. Crowded toma- 
coeSj zucchini, and cucumbers stop setting much fruit. 

1 vmh it were possible to produce a packer of 100 percent germination 
seed from whtch every seedling becomes a perfect plant. But, alas, this » not 

« natUre ° f , VCgerable seeds - Ir remiruis cf rh c old American legend about 
- vum. of rhe Patuxct tribe, who caught the Pilgrims how to grow corn “Dig 
a hole, he told them:Put i n a Ar*A JU i n , * c0rn ‘ Ul S 

a>o.c d» fish _ ont fcr „ 0[rn o * Pb, “ >«» 

g«~." Squanro should ato h avc ^ ^ °" e * ** “ J “ 

come, there's thinnin to be done." ^ ,0r or rhe C,1W don't 

Iv r e met gardeners who cannot force r k« i 

““ “ *“» aln, °* Ife murdering ehiu“ T “ **“ * * em 

of persons, to reconsider the nature ofpBn, n ■ y ° U ’ Y ° U S cnrlest 

drowning unwanted kittens. Vegetable ■ ^ , ^ “edlings „ not like 

%«»... iu, *r t: tr **— 

«¥ mom I bc y““ *07 do fa , amc thing 

2d H P 'r■ l ""' dred «** mo« » «»• 

Horn fa M „ ampks *? 4 Sfenm will. 

8 J " f ■““*«****SS&£?*- 

U P l:lrL k y stalks 
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wl tii enormous sprays of yellow flowers. Each flower then becomes a 
*!.,j containing half a dozen or so seeds. These seeds fall to earth 


i pni 


^■y, ou[ :1 f teC getting thoroughly soaked. Often all the seeds within a single 
,in ‘ >t G (i ce , split their pod open by the combined Force of their germi- 

H , l[K | cjjunc up as a little cluster. The seeds within each pod might result 

n4tl0 '* yjsit of one bee, but each seed might still be fertilized by a pollen 
$r. t om a different plant. Thus every seed in the pod may he genetically dif- 
** f 0 [ c seedlings are weak and small, but by coming up in a cluster they 
bine forces. A dump of seedlings may emerge where a single seed would 
L '[ ro come up- Then each seedling in this group competes tor water, mitri- 
uid The most vigorous one dominates the space as the rest slowly 
pj lt , dinner is rhe one best suited to reproduce. One wild cabbage plant 
■ have to disperse ten thousand seeds for one to survive and breed. 

’ bJow consider how the cucurbit family does it. A wild cucumber or wild 
melon makes quite a few fruits, each one full of seeds. After the fruit dries out, 
those seeds sprout in one huge cluster. Like the ones in the cabbage pod, the 
seeds within that single fruit are genetically different. The one seed that dom¬ 
inates the area is the one that grows to produce more seed next year. All the 

hundreds of others die after much struggle. 

I hope that is sufficient argument to convince you.gentlest of readers, that 

thinning agrees with natures plan, ’lour wav of doing it is. m comparison, 

quick and merciful- , v ^ 

Generally, yen el.ould Ain in . 22™ 

Tills progressive chinning helps you avolJ «P ” ,r W 11 

if 

to predi 


ins progressive tmnmng ,, F • ^ ^ or if you lose seedlings 

germination is low, if bad wc. _ w J^c seed, the more certain the 

1 &&&*• An0the! ‘ gL ‘' ltra seeds you need ro sow for each 

germination and the smallu nu seeds [corn , bans, squash, mel- 

plant wanted. 1 always sow two k , sow f our to six small seeds 

ons, cukes, radish) for every 11,1 1 „ •... — a , i.i,,, v or basil. 


1 or eve ty plane wai 1 1 cc 


■1. When it comes co 


really tiny seeds like celery or 


I might sow as many as ten ^ ^ j am sowing pricey hybrids that are 

plant will be wanted. Excepr. t a j ,000 seeds. Hybrid seeds are usually 

sold by counti usually l° l SL ^ ^ in | so uniform that two or three setd> -m. 
so vigorous (if they are 1 j* . w hen you are direct-seeding, 
enough to start cat-h p 


cluster at a station where one mature 
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Where seeds have been sprinkled into furrows (drills), a few *j Uni 
seedlings may need ro be thinned immediately after emergence, Duri ng ^ 
first week, weaker seedlings may thin themselves our for you by §IIj ng prc ' ^ 
damping-off diseases and insects. Another week passes, and with most spe 2 
rlie first true leaf should be developing. Now is the rime ro help chin them 0u j! 
so the seedlings stand about one inch (2,5 centimeters) apart. F<$r big 
the initial chinning should be to at least 1 Vz inches (four centimeters) apart 
With open-pollinated varieties, within two weeks of emergence the nior 
vigorous individuals will stand out. At this point, remove die weakest seedlings 
to give the stronger ones more unencumbered growing room. Should a re mack 
ably vigorous plant appear, pull it out too, It is almost certainly an unintended 
intervariety cross'pollination, a super-hybrid. It'll outgrow everything, but vjv 

a cabbage-kale cross or a zucchini-pumpkin cross finally produces will almost 
certainly be disappointing. 

Once the lidc plants are established (three true leaves and growing well), 
they are relatively immune to sudden loss from insect or disease and may be 
thinned to the desired final spacing. 

Thumbprints on stations are an excellent way to start small seeds that 
grow large plants such as cabbage, broccoli, Brussels sprouts, cauliflower, 



5.4: 


Making a thumbprint depression for 


sowing seeds. 
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- nesB cabbage, celery, celenac, and kale. I will even endure the tedium of 
L !*' this for smaller-sized plants, like kohlrabi, when using expensive hybrid 
,od because the seed cost is high enough to make the extra time spent worth- 
uj[e Spread complete oiganic lei tilizei 01 chicken manure compost and die 
A bed. Let a few days pass to allow the soil to resettle and the capillary con¬ 
nections to be restored. Then place manure/compost on the surface and rake 
| cV ef With your thumb, press a small indentation slightly over half an inch 
m 15 centimeters) deep. Carefully count out lour or five seeds into the bottom 
p c j iat depression and then cover them with a bit of loose soil Use a finger- 
•, to tract a six-inch-diameter (15-centimeter) circle in the soil, with that 
u p 0 f seeds right in the center. That'll mark the spot so you wont forget 
wlwa* they hire. Put these stations on whatever final spacing you want the area 
j I)C __ 24 by 24 inches (60 by 60 centimeters), or whatever. 

As soon as theyVe germinated, thin the clump to the best three or four, 
anc j c j ieri proceed with the same gradual thinning pattern used for other crops. 
When what has proved to be the best plant in the cluster has three true leaves, 
should stand alone on that spot. If you are sowing tiny seeds like celery, with 
ally low germination rate, make the depression shallower and put m 
seeds, as many as ten per spot. And instead of covering them with soil, 
a thin mulch of fine compost or aged manure that holds mote moisture. 
Seedlings should never ever be allowed to strongly compete with eac 

ocher for foil, \vucer. and nurritnes.I can! stress diisenough,gentlest ol cow¬ 
ers. When you sowed those seeds, you node,took to msinrnn k«- 

toner.,en J agreement we b»- ■**» «— * 

M ,rirl we agreed to prevent it from haring to 
agreed ro become our vegetable >-, b jrl t } le vegetables won't 

compete. If you don't hold down your end of die b g , S 

be able to do their best. 

Saving on seed nurchases ^ ^ fa ^^ a „ « 

When you allow fbi ^ four rlI1KS as many seeds as the number 

that you'll be buying at least t ^ ^ g ut you’ll save money if you buy 

of plants you want to end “P** sever; ,I years. Check the prices m a mail- 
even more seeds and 11 t onc s j ze 0 f packets. Ton II see that as the 

order catalog that offers n1 ° r *^ ^ ^ j 0W[1 — a lot. Here's an example 


It 

a natur 
more 
use a 
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using 2005 prices. Johnny’s Selected Seeds sells a mini-packet co m .,; lV 
,ibour 120 seeds of hybrid kohlrabi for $2.85. A thousand seeds of rhi s 
variety' costs $7.60. If you purchased 1,000 seeds in mini packets, youd ^ 
eight or nine of them, and eight minis would cost you $23.75, not $7.60. 
a difference! To risk saving this much money you need fair certainty about tv,-' 
things: one, you are going to grow that variety for more than one y car , A 
cwOj rlic seed lsiit going to die bcfoi you lisc most oi ic up. Ni'oticc j s ^.| 
"most; not nil ihat's because if you only used half of those 1,00.0 seeds, , t , E ;|j 
would work out to be cheaper to purchase 1000 than to purchase three mini- 
packets containing only 360 seeds. 

\ grow a decent-sized kohlrabi patch every autumn, at least 100 of diem 
To directly seed 100 plants 1 use 300 seeds. Thus I am certain to use I Q00 
seeds in three years- The whole trick is understanding how to preserve their 
germination* 

Assume for the moment that the seed is vigorous, meaning its seed coat 
contains an abundant smek of high-quality food. The embryo sleeping within 
the seed will use most of thar food reserve to construct a new plant, bur some 
reserves are consumed to stay alive until the embryo does start sprouting If 
the seed is snored too long, there won’t be enough reserves remaining to allow 
the embryo to fully develop when it does finally sprout. In rh.u case the 
seedling will run out of food and die. before it gets established. Starvation can 

7‘T m dotmmc Y * you wait long enough. Starvation can even happen 

alter the shoot emerges into the lidit If r!^ lr ; ... , 

_ M „„ ^ , b 5 • lf the plant is a Jicot, the type that 

scans out with a pair of small fat leaves tint l.vVr [in i 

Il-uvc h.,1, /ii,, ‘ C ut nt Look like the next set of 

Leaves lr makes (such as bush beans \ , , 

i r r 11 *^Uish| lettuce, and beer 1 ! rhpn ir t < nnr 

capable of producincr mare fnnA * ■ '* C U n 

«™am M Tlie firs, 'am- l,tf « iojSTS^f “^ *"*“**:*» 
”' th insufficient reserves mm si , '°™ f ° oJ r “ crvcs A seedlrnc 

. 

tZT ° f 0tl “- *- * Bur 

How rapidly a dormant embryo consumes its food SI „ 
oi little that supply becomes degraded over time rfe, j 
ature an d humidity. The res a rule of thumb about ijl ^ P*®* tcm P e 

mcn!ase ta tcl *ip«raturc above what might be chlT^ ^lOT (5°C 

' conditions 


iaves, stunned 
he i 
h y 

supply [ lQW milL - 
Oll 
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■( with a l percent increase in the moisture concent of che seed 


cuts 


. sr oragd life of r * ic scc ^ * n C ' 1C ot ^ er side, for every .LOT decrease 

. corteniperatiire, combined vvich a 1 percent decrease in the 
l£ * nr of that seed, the storage life of the seed doubles. 


moisture 


conctf 


Standard conditions are assumed to be 70°F (2TC) with enough humid- 
. j n xhc air that the seed stabilizes at 1 3 percent moisture by weight, which 
!; w hat usually happens in a temperate climate. If we could cut the storage 
t-[nperature to 60 F (15-6 C) and at the same time dry the. air a bit so the 
m oisEUFc content m the seeds dropped to 12 percent, the seeds would last 
wuc as long. II you keep the seeds at 80T (26.5° Cl in a more humid environ- 
r where they'll hold 14 percent moisture, their life span will be cut in half* 

m 1.11 k t * 

If you keep your seeds in a cardboard box in a steamy greenhouse, they 
IV0U \ ] isr a year* 11 you keep them on a closer shell in an unheated bedroom, 
will probably List longer than they would at standard conditions. When 
[ nil Territorial Seeds. 1 knew Oregon's climate was extremely humid in win- 
, in d rather hot in summer* 1 built a climate-controlled storeroom that held 
rhe seeds at 50 F (lOT) with 50 percent relative humidity. At RH 50 percent, 

[he seeds dried down to about 10 percent moisture, so my seeds lasted at Last 
four times longer than if they had been stored under standard conditions. 

johnny's and Park Seed Company do this, too, 

' One other thing shortens seed storage life: the stress of change. Seeds W1 
Jo much beror if their temperature moisture comem don t #ef. 

Here's how » o„ W keep seeds at home tinder nearly ideal 

dam. toe, 8 o L » bobby/ctaft shop or ctemM 

pound for a half kilogram) or s ^ , j 

,2, 1 .,,,m v Jark blue when they ate dry, the voio. su > 

raiids, I he crystals are usu. ) ^ er ^ey have soaked u P all the 

changes to light blue and then na ) f man) . rimcs as long as it 

moisture they can hold. §^ aU aren’t dark blue, put them 

is nor heated beyond 230 c F ( >• J 2 12°F (100*0 but under 

into a baking pan, pop m V s unr i| nicely blue. As soon as they hare 

230* F, and bake them for a few so they don't pick up moisture. 

coaled a bit, pur them llirci so g a j nerS to hold your valuable scoT, i have 

Now get some large airtlg ’^ nt mavon na.se jars and half-gallon ftwo- 

used one-gallon (four-kter) res • a ^ rectangular, two-gallon 

lit,,) widt-mouth • 
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(eight-liter)' plastic storage box that seals nearly airtight. For each h a | f 
of seed-storage vol&mc, put in about one cup (250 mill,liters) Q f ^ . Sl,ior > 
Keep the crystals in a cloth sachet or a small, clear, open-topped coiw* gC '' 
chat you can conveniently monitor their color. This addresses the In . " r s ° 
icy parr of the storage. If the gel turns pink, take it our and reactivate ' ' r 
cooling it off, return it to the seed container. *' 

The next thing to address is the cool and stable part of the eqm • 
keep my big plastic tub in tiie refrigerator. 1 confess T had to S qu qqq 1 

with Muriel — more than once, in fact — ro claim half a shelf niayb * 

eighth of the entire space inside her refrigerator. The root cellar would al - ^ 
a good piact for this, if you have one, Least ideal, if your partner won't co ^ 
crate and share the fridge, is an unheared room during winter and the cool ■ 
place you can find in summer, such as under the house. 

There is always more uncertainty about the storage life of seeds you 111r 
chased than ol those you grew yourself. The seed you buy is new to yo/bw 
lor how many years, and under what storage conditions, has it been sitting on 
some seed-warehouse shelf f How much of its potential storage life is felH And 

Jon. c e d *** Ms „ My mjtU[e or . bc o _ ^ 

have been as fertile as it should have been Wfart *** * n0t 

faiow a lor more about it grOW *° ur «« seed, you 


Growing your own 

polidonon. aboi 

icsspars - u - 'f-Z—- 

1SSUCS are abouE *e ability- of our system ° f SmiAr b ™om. th 

° Ur ^^aterials, and perhaps about on co “™nue if we los 

All this ruefeus provides a business Jfo ,lV[ ' mer ic to corporate interest* 

derseed supply posing ^ -tree 

ZSKK**,^ St tZf*. ^ a* 

“ " S ' mpk - * - - We ^ 

at ,VC w »"J«ed why so 
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, people don't do it. For Other species, growing effective seed is a daunt- 

b£Sr left t0 rhC p, '° kSS10naL ^ or daunting is mostly 
Hevmincd by how the species fertilizes (pollinates) itself. Some species seif- 
others exchange pollen with neighboring plants (see Figure 5,5). 
pt> Sclfep ollinarcti # ecies inliree d generation after generation without any 
h u , n f u | consequences. These species are usually quite stable; from generation 
j--, jo ne rati on there is little oi no change, To save seeds of these species, you 
simply save the seeds. A few kinds of self-pollinated vegetables (such as peas 
i 1,‘ttuccJ have a slight tendency ,o ouccioss and should be isolated from 

anti _ 

t her varieties, bur 20 feet (six meters) is usually enough separation. All these 
c fine candidates for saving your own. Seed can be saved from a single plant, 
and even from a few pods or a single fruit on one good-looking plant, and this 
can be done year after year, with no problems. 

Other species must exchange pollen (outcrqss) or they become so weak 
(inbred) they can no longer grow or reproduce. It takes more skill and considerably 


Vegetables by method pollination 


Self-pollinating vegetables 
(Inbreeding) 


Beans 

Eggplant 

End i ve/e seam I e/c h icory 
Garlic {no seed) 

Lettuce 

Peas 

Pepper 

Tomato 


Po Hen-exchanging vegetables 
(Outcrossing) 


Alliums (onions, leeks) 

Asparagus 

Beet (beetroot) and chard (silverbeet) 

Brassicas, refined (broccoli, Brussels sprouts, cauliflower, turnips) 

Brassicas, unrefined (kale and kohlrabi) 

Chinese cabbage 
Corn 

Cucurbits (melons, pumpkins, squash, cucumber. 

Mustards 

Okra 

Rutabagas (Swede) 




Figure 5.5 
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nwtt land ro grow seed for species p# must outbreed. First of.,!i. ^ , 

crs mm wisely select which plants they will allow to contribute to 
seed and which ones they will take our. Selection is necessary to prcv eilt ( j ^ 
variety from showing too many unwanted characterises. Bur selection llu / 
nor held the gene pool too rigorously to an exact form because there's anot |/ 
pithU when growing seed from outbreeding species. To avoid what is tenrjj 
"inbreeding depression of vigor," the variety needs to have a diverse gt ne / 
composed of plants rhar are somewhat different from each other. Ft rhe seed 
making population is either too few in number and/or coo uniform in gencri cs 
this line will die our. After only a few generations of inbreeding, a variety ca „ 
become so weak that its own seeds will barely sprout and will grow so Wf g.],. 
char the variety becomes nonproductive. For a few extremely vigorous our 
crossing vegetables that aren’t highly refined, like kale or rutabagas (swedes) 
the minimum number of individuals needed to avoid inbreeding depression of 
vigor might be as few as a dozen. For corn, die minimum number ol individ¬ 
uals needed to maintain ,1 reasonable level of vigor may be as low is 5{) p or 
"ilirr species, 20(1 plants might be the minimum. 

Imagine trying to maintain a full-sized cabbage variety when rhe mini¬ 
mum sustainable number in the gene pool is 200 plants. To allow for weeding 
mu oil-types, you'd have to grow a field of 300 to 400 cabbages and select the 
" “ for Do the math: cad, plane needs a fowin e space of 4 

to 4r?“" pu '" 400 P‘““’ *!>& * 1-600 

Ms . of 100 *■ w 

planrs ought mak, » p„ lmds (J# shat ™„, 

I’age seed is something for a marker gardener to do ^ X ' f° W "' g “ 

and nor something for the home gardener U * l " one J mak,n S Sldelinc 

-oced outcrossing varieties — scalllon-t ( '^*****1 Are somc smaI1 ' 
kohlrabi or bulbing onions - so for these V e2l *5^ W C!£am P le ’ or 
Uak can bc f^vn lor seed on a garden seal/ 3 * * a “ number oj individ- 
11IVre IS .1 money-saving strategy fo r . 

of outcrossing species. Instead of trying tQ „ 10mc 'g a 'den seed production 

»I* „„i t . fe, «***,,. 4 e w* tto ^ rour ow „ j; 

*""* M font neighbors) fo,* 

C - The variety wouldn’t 


, severely inbred in only one generation, and if some of that seed p ro - 


l/ion were kept under excellent storage conditions, it might last more than 
1 decade, depending, of course, on the species and how vigorous the seed was 
/begin with. When chat lot was used up or lost its ability to germinate 
/ 0[ |ly, you'd buy another packet of commercial seed and do it all over again. 

In Chapter 9 I'll suggest seed-raising methods for each vegetable, falso 
r^ojnmend two books if you want to grow your own seeds: Susan Ashworths 
yj To Seed and Carol Deppe's Breed Your Own %«teMe Varieties. Both are 
listed in rhe Bibliography. 

| ry and wot seed 

There are another two basic vegetable-seed divisions that have nothing to do 
with their method of pollinating: "wet seed" and "dry seed.'' Dry seed forms in 
pods, in clusters on the stalk, or in the dried flower structures — examples are 
beans, peas, lettuce, mustard, spinach, beer, okra, ere. Wet seed forms in juicy 
fruit that is still full of moisture when the seed has matured, ihese include 
squash, pumpkin, cucumber, melon, tomato, pepper, etc. 

The key to vetting vigorous dry seed is to let it mature folk' but to keep 
it drying down steadily while it matures. Should the ripening process continue 
over* weeks, sometimes the only way to keep drying seed from being remote- 
cned is to yank the entire plant, shake the soil from the roots, and move it 
under cover, spreading it out on a tarp or hanging ir above one to catch shat¬ 
tering seeds. If the species makes large seed in big pods, such as peas or beans, 
to gardener can produce seed of a qajB*«commercial grower coulddream 
ofi we can pick cad, pod at rhe pine in marumt.on when the stem end oi the 
pod withers and ir ir clear that rhe plant, tap it no longer flowing mto * 

pod. The seed won, bc ^retiaiheld 

nutrition ,s added ro rhe seed . iood ■ -JUhas complete*, 

in the pod itself, translocated into the seeds as tlK p i 

When 1 am growing bean an p ^ ^ ^ ^ ^ house ro fin- 

dried to rhe right p^inr into mj P 

ish drying in a large bowl rfners growing dry seed is to accelev- 

One common mist > ^ . W^ plancs imo an unusually warm 

ate drying down by pti«ing £arli „. in t lus chapter about seed life? It 

p 1 dC c, Remember rhe data [ 
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rhe seed is not dry, chen it is moist- At high moisture contents < m j 
temperatures, die seed ages rapidly ft's best to dry ir down on the ^***1 
The key ro getting vigorous wet seed is ro ier the fruit beeo mc fo|) ' 
on the plant before harvesting ir — allow these dead-ripe fruie* to CQn npe 
ripening nearly ro the point of rotting on the vine before you extract the sj'p 
If it is tomato seed, rake your seeds from overripe fruit that hid unnoticed* ** 
let a bowl of soft ripe fruit sir on the coimrer for a few more days bdj* 
extracting die seed. If it is a melon, make sure the fruit chosen for seedmak 
ing honestly slips die vine. If its squash, allow the Fully ripe fruit to cure i n t ( 
house for a. month or so before extracting the seed. 

Seed from hybrids 

There is a lot of anti-hybrid, seed propaganda in circulation. Much of n j s 

leading, put forth by people who want to profitably sell you low-quality 

open-pollinated seeds; some anti-hybrid information is true. I know the ami- 

hybrid story well. I once ignorantly believed it. But after getting into the seed 

business, i gradually observed the truth of the matter, as demonstrated on my 

own trials pound. 1 also learned a few things from my own breeding work 
trlmr started with hybrid, varieties. 

feJSft cant grow tbdr own *i 

h y bnck This is a half-truth on several levels. 

First of all, hybrid seeds will not rcnlare OP • • 

Hybrids rarplv i*m k . . , P e UP varieties m some species. 

»f the type of pw ft «£*“ “ lf 'P° liina "' The (Wr> 

T “P^g <™gh allow am, a JTf ***' 

produce a hybrid variety in one of these JL ■ ■ Y ■ T he on ly way to 

f# Un °P ened flower before it poUinates iZlf lftier0Sur 8 ei T on 

knees m the field, aided bv a nnu» n - ' lh ' S 1S done 0,1 hands and 

rion will, if successful, result in a few ^ ^ deIicate °P era ' 

several dollars worth of the breeders tim T1 ■ ^ mab ' n g of each seed costs 
only to breed new OP varieties. Thus rh -r ** T ° f V b ndizatron is done 

beans, peas, lettuce, etc. J ‘ e 110 seeds being sold for 

Bur the home seed savers usually Concenr 

self-pollinating species because I A UUratc then- e ff 0 . 

5 1 dc cause lame plant nrm.J - 11 on just these 

the line hnmi 8 * Po P ul H ,„„ s ^ ^ 
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V/hen it comes to the snlanums tomato, pepper, eggplant — which 
iho s ,||-. poll manng speccs, there are hybrid varieties that are made surgb 

h> ' hand * H0WCVCC ' wllen someone mak « hybrid tomato 
seeds, each pollination results in a hundred seeds or more forming in one big 

but. nor six seeds inside a tiny lettuce flower or bean pod. In commercial pro- 
iiictioik each of die jilliims of llowers on a tomato or pepper or eggplant has 
kg worked over every single morning because each flower must be 
hybridized before it sell pollinates. As this is done, a little flag has ro be tied 
the stem of each flower cluster. Hybrid solanums can be produced only 
where labor costs are extraordinarily low. In the 1980s this was Guatemala. 
These days they’re being made in China. Even with minuscule labor rates, 
hybrid tomato seed still wholesales for close to a thousand dollars a pound 
.450 grants). Hybrid peppers are only a bit cheaper. There are minor advan¬ 
tages to be gained by growing hybrid solanums; they may be a bit more 
productive and can resist certain diseases better than any known OP variety. 
Hybrid peppers and eggplants are actually quite useful, maybe essential, in 
maritime climates where the conditions are so marginal for the species that 
OP varieties are nor productive. Elsewhere, most gardeners have no need of 
them. The existence of hybrids within these species are not threatening the 

continued availability oi OP varieties- 

In some species that naturally outers* breeders have worked out clever 
methods of mass-producing hybrid seeds. Commercial growers prefer these 
varieties because they are more vigorous and perfectly uniform. Despite this 
kind of seeds high prta, higher fields make the grower 
the econo,n,c super,oriry of hybrids has caused meres. ,n us.^OP - 

to virtually disappear w.thin _ ho Jen mark et - meaning we 

are produced only rt U ’^.'Ibcnted. ragged, low-quality. poorly bred mate- 
gardeners are usually ofleitd ^ Qp brasskas offered, although 

nal. For example, there are very ^ ^ mJ C ostata de Romanescoare 
there are a few left. Johnny s . j of. 

the only decent OF summer ^ Q f j nient kmally making hybrids 

Anti-hybridists customer into buying more seed the 

that fail to produce ^ issues> r j ie ans wer is’yes, and no. It is 

next vear. Is chat n u@* , _j___hybrids as starring 
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platfcrms to breed new OP varieties. My friend Tim Peters bred U nipqil 
OP broccoli, from Green Valiant, a hybrid. Tim cold me d^c j n c |, e 
e ration, Green Valiant did nor make many seeds — only a few hundred j n T 
on half a dozen plants. That's because mass hybridization is often dun"':'' 
breeding self-srcrility mro a line so it just abour emr self-pollinace, it b ei ot \ } 
what is called aVIf-sterile parent line." This parent line is then grown j n T 
with another variety that is genetically highly uniform; die two varieties 
definitely nor mutually sterile. Enough rows of the second variety aiv ^ 
in rhe field so rhe bees can, billy pollinate rhe self sterile rows. The selF-sterjt 
variety then scts heaps of seeds, nearly all of which (except for rhe odd one 
here and there) are formed by crossing with the second variety. The seed fn> m 
the self-sterile parent line is then a perfectly uniform, highly vigorous hybrid 
with virtually every seed being a cross between two perfectly uniform inbred 
varieties of little vigor. 


dim said that after that scant 100 seeds, the next generation set seed nor 
mally and abundantly. From there it took but a few generations and Tim hat 
a uniform OP variety that made broccoli quite similar ro Green Valiant, albci 
nor quite as uniform or vigorous. Bur that lack of uniformity and vigor is th, 
basic nature of OP varieties, and why, when offered a hybrid against an 01 
variety the commercial grower will almost inevitably t0 ^ ^ , Q 
for hybrid seeds. s 1 

1 had a similar experience breeding carrots. I was interested in making at 

ovLltld t ; ai ' l0t Wld ' ^ ^ USeRd ** » I ^ si 

flowers that fold T 7“ **** let them seed. But th, 
owers that fotmed produced not a single viable seed. Was rhe tori hvbric 

propaganda about ro be proved correct'Ar rh, ann-hyb.K 

whose book is listed in die Bibliography the n DepF 

these hybrid carrots, but alongside diis row was f“ W pUnted ° U ' 
with a si milar appearance. The result: both T ^ ° P ** nCf > 

seed from rhe hybrid carrots could only beL^Tb ^ ° fS °° d 
fern that seed I started breeding, and La Z ^ ^ * 

zr vmety 2 was ****^im hoped to ZkM 1 qnitc uni ' 

Other amateur breeders have starred out witlL vhr i 
■tJ owing two similar hybrids to make seed k proxin it ' r % 

1 hSVe ° 1J ** a hybrid sweet L cZ.^ 

JC C| 11 produces 
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■f M'!H Stand nearly as productive as Miracle in the fitst genera- 
UI1 , , rtl * n breeder, 1 could have developed a dozen rather similar 

sorts from Miracle. 

n evV l t ^ | suS p C ct that expensive hybrid seed is not really hybrid seed 

®° n1t . js labelled as hybrid, and sold for hybrid prices, but judging by 
ft * 11 ‘ b e d grown from it behaves, the variety may as well be OP. When I 
how r ' 1L p ' ^ ; k oni 100 plants of Kolibn FI purple kohlrabi, the patch made 
ps-odm^ 1 1 - ee d produced kohlrabi as uniform, as productive.and 

^eCdl HuP LllctL r 

w K libri FI had been. 1 hive heard similar stories about so-called 
” to varieties. Keep in mind, when considering the possibility of 
»«to chienl temptnt.on. that hybrid tomato seed, might be 20 times mote 
•vnenflVC than OP varieties. 

1 , lowever, „ I mennoned earfier, the average gardener ,s no, gomg to grow 
. varieties that ate pollinated by wind or mseet, When seed .avers 
it m a Irome-earden Seale, what almost always happensi» that they begin 
W tl 1* small a p. pool, using too few ptas. In subsequent pm 

W ! Ley nroeeed to make mistakes about whii ^ “ «* 

eranons r ) r Th ■ result is nearly certain — the variety is ruined 

which ro permit ro temam. The result ■' -W cime an d 

r A a, r L ar reason 1 am n ° l W1UU o v , 

wirhin two generations, c - « for outcross jng species produced 

valuable garden space by stamng ^ r0 s ay these heirloom 

by a-nctwork of coUaboraang^J^^ ^ wlll be go od stuff. But usu- 

varieties are consistently ba<- ■ L se lft po llinating species, you ..an 

aUy there isn't-However, ifthevarteoes are rnsd F 

be assured of success with such amanur ^ ^ ^ m * ^elUgence 

1 don't want ro imply that t w -werag^ speeieSi A century or 

„ grow seed for insect- or win. 'P° ‘ ^ ^ ^ w , ls involved constant y 

more ago, the average f&m W 6 *_“ P j n th . lt the home garden was a 
with the breeding of animals an 1 • - awbwar d to grow a 

for bigger than it usnaffy sccJ . Sll ,evenk that rime. - 

^ TSTlS ZZm 

people saved seej only ^ ^ ch , ir outetossed; for rch 

refined, less catvfu } ' , W wn by specialise 

■ . i pm iphased sccd*b H ? > Lybrid varied ait not 

varieties they \ . nrooieandn s^y s ^ nl u e 

™ * 1 - ' k* zn&hybm P r °p^ , , ■ OP sects. 1 fos can bt 


to 
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true 


, but ism the whole truth. What is also true is that the modern Op 


vari¬ 


eties, those bred after, say, 1870, are not as nutritious or as t3sty ^ ^ 
old-fashioned heirlooms were. For this insight I wish to thank D r , 41 
Kapuler, an American biophysicist who in the 1,360s diopped our oFac 3c j 
mia, homesteaded in Oregon, and later was instrumental in the creation of 
Seeds of Change. One night over conversation. Alan suggested the rea son ft.. 
the decline in nutrition and taste to me, using the following example. 

For thousands of years, each family raised seed for its own unique v ir , 
dies, selected over generations to suit the needs and rastes of the famil - 
members and the soil they grew on. i he nutritional quality of each variety v-\ 
different. When two varieties are grown on highly fertile soil, one will p ro [ r , 
bly he more nutritious than the other. In those days before antibiotics ln d 
mass sanitation, children had to run a gauntlet of childhood diseases. A gte u 
many of them died before reaching breeding age. Some families lost most or 
all of their children before they reached the age of seven. Others rarely lost any 
htds to disease. The family with better vegetable (and cereal) varieties tended 

to have children who survived ro carry on those varieties. Less-nutritious van- 
cries tended to disappear, 

l bus, over thousands of years, varieties used for human food were selected 
for producing good health in those who ate them. One indicator of possessing 
a lugh ieve ol nutrition is good taste; humans naturally select for flavor. “ 

"’l Uni "f*•* “ w *• 

■ bMiMS. Before 1870, mo « ,1^1 k® 8 * 

*™ - block, and big rl “ h «~» I 

familie, moved ro , 1 ,, , i^ a „d j(lU “ * 870 ' ”*t| ''""*0™ ot 
crops and purchased most of the fa m iiv s L / armer ‘Ww g, ew marketable 
kitchen garden of any sfoe. ^ ° ' ^ an 7 farms no longer had a 

Before 1870 there were many thousands of • • 
thousands if you count the ones saved by only many tens of 

district. For example, I have an 1863 hook desc V "a'^ ° f in onc sma11 

“J?.” C Tf nS 28 kinas (nor merel r shwilar vari> 

Afe " l870 ' ™s«»blc v»,i «y q „ a | i[ic , “ 0 kind) rf 

^ “J bred to 
evcr fewer of them. 
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ir is true on average that modem hybrids are nor the same nutritious, 
S ° flavored vegetables that the old-fashioned OP ones were. But it is also 
" nt ', lf r h e OP varieties developed since 1870 are not either, And, alas, it is 
rtU . a[ much ot what passes for "heirloom" OP varieties these days is really 
ErUI ' . e L - 0 mmercial varieties used before World War [] or relatively modem 
' mcrc ial varieties that have been misnamed by unethical primary growers 
producing cheap garden seed. 

^ 1 regret that this is an uncertain wbrld and sometimes our choices are dif¬ 

ficult» her we c n ba d and woi sc. 
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Watering... and not 


B efore the 1930s, few farms had electricity Many vegetable gardens were 
grown without running water. Before 1880, when 90 percent of all North 
Americans (and probably Australians and New Zealanders) lived on family 
farms or in tiny villages, it would be a fair guess that over 90 percent of all veg¬ 
etable gardens were grown without running water. In those days, after a few 
weeks without rain, many would begin talking about drought and of how their 
gardens or crops were suffering. Bur other gardeners in the vicinity wouldn't 
be complaining much. 

In 1911 John Widstoe wrote Dry Farming, a book about large-scale farm¬ 
ing in semi-arid places, Widstoe had a different rake on what a drought (or 
“drouth," as he called it) actually is. He said: 


Drouth is said to be the archenemy of the dry farmer, bur few agree 
upon its meaning. For the purposes of this volume, drouth may be 
defined as a condition under which crops fail ro mature because of an 
insufficient: supply of water. Providence has generally been charged 
with causing drouths, bur under the above definition, man * usually 
the cause Occasionally, relatively dry years occur, but they are sel¬ 
dom dry enough ro cause crop failures if proper methods of farming 
h ive been practiced. There are four chief causes of drouth: (l) 
Improper or careless preparation of the soil; (2) failure to store the 
natural precipitation in the soil: (3) future to apply proper cultural 
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methods for keeping the moisture in the soil until needed k 

and (4) sowing too much seed for the available soihinoisuire r ls ' 

‘ 'l^'fiphasis 


added) 


I emphasize Widsmes fourth point because this is the factor t| 
pertains to veggie gardening. I also emphasize it because choosing p|,, 
ing is the single most important decision the gardener will ni ike ‘" u '' 

These days, having piped water is normal. Veggie gardening styles h 
adapted to this situation and to the needs of suburbanites living 0n K! ^ 
lots, who buy mosr of their produce instead ijf growing it. This shift ^ ^ 
etable-growing methods was named "intensive.'' The idem pur the 
much closer togetlier in massed plantings on raised beds so the yield'hi? 
postage -s tamp- si zed gardens becomes greater per square foot. The ganW 

k ~” ' ht h “™° ft “ d “P <“ suppose Jlv »the too; 

'“TT dow„ , nsK .,j rfo4t , Tk hig| , plimI Jinsi[) , sucb ^ ^ , ■ 

5fl ,l,e SfJtncr must wafer almost inly during the srmvi „„ ' 
How.wtt.he yield h orn the amount of water used is supposlj ■„ £ ^ 

in.ens.gm * «* to *„«»,* this 

Jen space and that omimi' 'T'*' 1 ' '°' V * a P m “ » "UK of gsr- 

W • do i, I afiTe ° " «** ***.“ ion of formers, who 

m.tcliinety was designed to match df” ' h,!lr P 1 ™ 5 wl ')' &» 

eould go through rainless weeks withot ^ S ° ^ at dlc vegetables 

the mtensivist claims listed in the » j ° r mo tee stress. Most of 

“ 1 m ^ demonstrate, * S para 8 ,a P^ ** also not quite true, 

1 expect many North a,, 

mwe severe water sh dti « and towns will 5r 

I ‘ r s hoi cages, ifonivdm* tr. • W start to experience 

happening in the li K A, i lle K> increases in popularir. Tu- ■ i 

household™: will ^g^***^ 

» « Aos^^LT ... 4* in r „t Z1 *?f* 

*«• in some area, bll ' ?*» * KK chlorinated “ l,OW 

...less alternative and lar M ,. , JICt "W bc 

g U ' c "'181-sources 
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, 4 -he cost of this water will increase with the inevitable increase 

. develop 1 -’ 13 ' 
si* Llc 1 -i 

. pdee ot oil- 

in , h T p_ K -k to old-style gardening won't actually be a sacrifice. In fact, it 

T , ut to be* a big fijin for most people. Instead of having to water the 

nW> ^ instantly and finding that a veggie garden makes a problem about going 

?‘" L _ ,^- s h 0 ljday during summer, people will discover the old-style garden 

° n ^ a p ter itself. In my experience, the supposed advantages of intensive 

Lin . | ie j s are largely an illusion. Instead of growing many small, crowded 

’’j r [ iat ra ] iC a longer time to harvest (and clean), people will spend less 

Uorvescme larcer, more attractive-looking, more delicious vegetables, 
time narvesL t, t 

ccies chat produce an ongoing harvest, like tomatoes and cucumbers, will 
surprise the mtensivist by yielding a lor more toward the end ot the season 
because when these plants are crowded together, they produce well for a lew 
short weeks and then virtually stop yielding, their root development stopped 

by overcompericion. 

roue spacing systems 

Please study Figure 6.1, a regrettably complex table of plant spacing possi ' r - 
tie,. The crop spacing; listed in Column 1 are typically whar mrensmsrs 
recommend.i cop clpy forms,»icH,a.rhosespacing»d£» *■£ 
watering will be necessary almos, daily dr,ring sunny weadrer. I do no, r 

i i f 4 Tnlumn 2 is my recommendation when you have 

mend ns,ng \ when,there isS«B«rain dnr.ngrhe 

ahundan, unganon. U* Col ^ .his means areas 

grawntg season to comlo. mb t H ^ ^ dtKribes j, of North America 
that were once covered with large running through Dallas, Texas), 

east of the 9d tl1 meridian (a nort . anf j mosc Q f the U.K. except the 

the densely settled ^st coast o ^ ^ ^ w he.e there is a 6* ^ of 

dryish east of England. Co u cent i me ters) and where winter 

moisture -retentive soil ( ovei °” 1 ^ W1C |, waaT t0 its hill depth. Column 

rains or snowmelt have charge t ia ^ ^ ^ during the growing season will 
4 assumes that what little r; “ n - on between. This describes the semi-arid 
happen with many prairie states after there has been goo 

parrs of the Norm ‘ 4 ■., j cscr ibes Maritime climates with their winter 
snowmelt from winter and mm 
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Plartt spacing possibilities (in inches)] 



Column 1 

Crop 

Intensive 
raised 
beds per 
Jeavons 

Asparagus 

12x12 

Beans* fava (overwintered) 

1 

Beans, lava (spring sown) 

? 

Beans, lima (bush) 

6x6 

Beans, lima (pole) 

6x6 

Beans, snap (hush) 

6x6 

Beam, snap (pole) 

8 x 3 

Beets 

1 4x4 


Column 2 

Semhintensive 
raised beds 
per 

Solomon 


18 X 48 

8x24 

3x24 

4 x 24 

36x36 

12x18 

12x24 

4x18 


Broccoli 

Brussels sprouts 
Cabbacy early 
Cattep*. late 
Cabbie, Chinese 
Carrots 
Cauliflower 

Celery 

Celenar 

Cucumber 

Chard 

Cotlards 

Endive 

Eggplant 

Garik 

Kale 

Kohlrabi 

Leeks 

Lettuce, heading 
Lettuce, looseleaf 
Melons 
Mustard 
Okra 


15x15 
vex ib 
12x12 
18 x 18 
10 x 10 

3x3 

15x15 

6 x 6 

1 

UxU 

3x8 

8x3 

? 

IB x I* 

l 

IS x 15 
4x4 
6 * 6 
12x12 
&-9x 8-9 
• 5 x 15 
6 x 6 
12 x 12 


24 x 48 
24 x 30 
16x24 
24 x 30 
18x24 
1-2x13 
24 x 24 
IB x 24 
16x24 
36 x 48 
12 x 24 
24 x 24 
12-18x13 
36 x 24 
6x24 
24x24 
6 x 18 
6x24 

12x18 
10 xc IS 
48 x 48 
12 x 18 
24 x 24 


Figure 6.1 


Column 3 

Column 4 

Extensive; 

Extensive; 

good rainfall; 

little rain 

raised beds v : 

or fertigation; 

raised rows t; 

everything 

on the flat ft 

on the flat ft 

18 x 4a-60tt 

18 x 60-72 

12 x 361 

12 x 48tt 

10x361 

10x48 

3-4x30 4 

6x48 

36 x 361 

48x48 

12x24 4 

18x48 

18 x 36t 

48x48 

4 K 24* 

8x48 

36 x 36t 

|/A 

30 x 36t 

M/A 

18x24* 

24 x 36 

24 x 36f 

36x48 

24 x 30* 

N/A 

2-3X 18* 

4-6 x 36—48 

24 x 36f 

m 

24 x 30* 

M/A 

18x30* 

M/A 

48 x 361 

48 x 48-60 

18x361 

24x48 

18x361 

36x48 

18x24* 

24x36 

24 x 361 

30x48 

6x24* 

8x24 

24 x 361 

30 X 43 

6 X 24’ 

8x36 

6x24* 

m 

14 x 24* 

12 x 

4 8*7Ztf 

12 t 24' 

M/A 

M/A 

48x72 

18x361 

12x24 

16 x 48 p ¥■ 
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Crop 


Column 1 


Column 2 


Column 3 


Onion, bulbing 
Onion, scallion (spring) 
Parsley 
Parsnips 
Peas, bush 

Peas, southern (bush) 
Peas, southern fvining) 
Peppers 

Potatoes, Irish*** 
Pumpkins 
Radishes, salad 
Radishes, winter 
Rhubarb 
Rutabaga 
Salsify 
Spinach 

Squash, summer 
Squash, winter 
Sweet corn 
Sweet potatoes 
Tomatoes, determinate 
Tomatoes, indeterminate 


Intensive 
raised 
beds per 
Jeavons 

Semnntensive 
raised beds 
per 

Solomon 

Extensive; 
good rainfall; 
raised beds *: 
raised rows t; 
on the flat tt 

Extensive; 
little rain 
or fertigation; 

everything 
on the flat tt 

4x4 

3-4x18 

3-4 x 24 4 

M/A 

Vj X lEVi x 18 

1 x IS* 

N/A 


5x5 

6x18 

6x24’ 

DB‘ ' 

10x30 

4 x 4 

3x18 

3^x24* 

4-6 x 3M6 

3x3 

2x18 

3 x 24* 

3x24 

3 x 20 

3x24 

3 x 361 

M/A 

6 x 36 

6x24 

6 x 36t 

M/A 

12 x 12 

24x24 

24 x 361 

36x48 

9x9 

8-12 x 48 

8-12 x 36tt 

14-18x48 

18x30 

M/A 

60 x 72+1 

72x96 

2x2 

TAx 12 

1 T A x 12* 

N/A 

Not specified 
24x24 

jT j c 

4x18 

24x48 

3*24 

4x24* 

36 X 361 

8 x 361 

Don't know 

43 x 48 

12 x 36-43 

0 X 0 

3X3 

j- 0 £ 

3 x19-24 

3x18 

3 x 361 

3 x18-24’ 

4 x 36-48 

4 x 24 

b x b 

43 x 48 

48 x 4Stt 

60 x60—/2 

laxlo 

M/A 

60—72x 9Gtt 

72x96 

18x13 

M/A 

10-12 x30-3611 

48x48” 

15x15 

9x9 

18 x IS 

15x48 

36x48 

43 X 4S 

15 x 481 

36 x 48+t 

48 x 6Q1t 

18x48 

N/A 

60x72 

24x24 

4x4 

3x18 

3-4 x 24* 

4-6 x 36 


Column 4 


Tltrn,pS ' , s mu'; * • * Potatoes are hilled up as they grow. 

* On raised beds. ** G,ort jj are better grown in hills; see Chapter 9 for details, 
t In raised rows. 11 Most i er ^ 2 , 5 . 

1 To convert to centimeters, mu tip y j? ()le j^the-iow spacing; the second number is tne 

A note on spacing: Generally g g fou , foot -wide ( 120 -centimeter) raised bed means a 

between-row spacing. A 24 * . ^ |orig way . A 36 x 48 spacing means a single row of plants t re* 

double parallel row down"* n t) , p anW of a four-foot-wide raised bed. - 


































































ISO GARDENING WHEN IT COUNTS 


Comments on Column I 

Most current garden books and government agricultural publications k. 

a UaVLfig 

been written bp academics who are trained to regard earlier similar public.' 
tions as‘‘authoritative,''parrot Everybody Elses recommendation to use duv 
plant spacings. I do not recommend using Column 1. It is here only so di at 
you may compare the opinion of Everybody Else to something I coiuide- 
practical. For example, when Column 1 says " Beets, 4 x 4" it means 16 souarr 
inches (roughly 100 square centimeters) per plant. Compare that to Column 
2. which recommends 4 x 18 or 72 square inches (465 square centimeters], 
which allows each plant nearly live times as much room. 

Once ultra-crowded plants have formed a crop canopy (in other words, 
the crop has hilly covered the bed with growing leaves), moisture loss is so 
tapid during sunny weather that to prevent moisture stress, you will need to 
give the beds at least half an inch (1.25 centimeters) of water every other day 
* spe s, If the soil doesnt retain much moisture, you'll apply less water, 

•"’C 7“ y 1V «• S “ a )' MWx M. ,udl irrigation 
to their glides. ? wc “l’ er - Tlm requirement lijjirly shackles gardeners 

Comments on Column 2 

these spacings are how I cu i 

sprawling vines and a block ^lost ol my garden, except for the 

meters) raised beds; the spadnes gr ° Wn 1,11 4 * 25 foot (1.25 by 7.5 

generous spacing will st i|l rcsu | c; CC a ^° llts °n beds like this. This more 
bed. but the canopy does not f orn ,«! th * completely covers the 

soil room to fill with ns toots, SUc fi 7?^ Becau se each plant has iar more 
ur to sevt n days in sun ny warm weather n' ero P nee ds watering only every 
» 4 the '‘’“garden iuglnger 

“ P fT |r r WhkK ** -‘<ar S e:, U *”^ to b J& fl 

? f **-« on this m, subsoil moisture. 

ir-Ue SMlUr v ^ y ° h '|" 111 ’"' 1 " ^ ehn,, h ^F rt^nu' rC b n ' Wha ' y ° UCl 

T" . v*»m .he JZZT *" h0 “" “ ge l 

P ven «nly 12 inches (30 cenrimet of g (120 ;ccnameter) 

» P» s hoe th -m W«|* 

s one week b f ^ *' 1 enou g^ 

' 6 ° re harvest. Usine 
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Juirin the vegetables become larger and more succulent and tender because 
Trowrh has not been slowed by overcompetidon; consequently harvesting (and 
wishing/ trimming) rakes much less time. 

Comments on Column 3 

| n ,-qjs system, small plants are grown on wide raised beds, larger ones in 
slightly raised single rows, sprawling ones in hills rather far apart, and crops 
like corn or okra, large plants that don’t need to start in a finely raked seedbed, 
ire enown on flat ground, Even after crop growth makes ir difficult to walk 
between the rows or hills, a garden using Column 3 may go through rainless 
weeks without significant moisture stress. The plants have spread sufficient 
mots to greatly benefit from capillarity. Their ever-expanding root systems 
continue to discover large amounts of soil water held in srorage, like money in 
a bank account (think of deep subsoil moisture rising through capillarity as 
being like substantial interest). Yields per square foot are only slightly lower 
than those you'll gain by using Column 2 spacing. In dry years, irrigation 
would increase yields, but in most years, rainfall will be adequate; watering 
will not be essential. Because the rows are so Iar apart, hoeing weeds is easy, 
grew my variety trials grounds in this style and during the m.un gtow.ng season, 
when the weeds were^growing their fastest, could keep a hall acre weed-free 

with only one short mornings hoc.ng each week eve r 

Column 3 has been used by English-speaking Nor 

l_ r L pm how to garden here, based on me 
sincc the Native Americans taught 

millennia of their own experience. 

Comments on Column 4 ^ fc with «,,»■ 

Column 4 contains my spacing ^ (Jmrrigated gardening in such a 

friers and with not much watu ^ ^ flowing season fully saturated to 
situation works only ii the soi 2°^,^ [tier ; cu [ ou siy eliminated, and if the 
considerable depth- if wee*- reiTl Jar cultivation, forming what is termed 

soil is kept loose at the surfree . [ oose surface soil acts much like ,1 

a dust mulch- An men ^ moisture loss from sun shining on bare 

straw mulch; virtually L ^ T ^ w eedsi the only moisture lost will be what is 
ground.. Assuming 







and 

ic 


III die North American summer, rainfall often comes as intense 4,. 
and thunderstorms. If there is a crust or hard layer on the surface, fcjv* 
:his rain may rim off. If the surface is loose, the rain will penetrate. ft j s 
rial, rherefbre, chat a day or so after such a rain you go out with a hoc & 
loosen up the surface of every accessible parr of the garden. This prep ares a 
soil to fully accept the next chance shower and also helps keep the moi stLl ' 
now in rhe earth (tom evaporating, 

When you are gardening this way, it is essential, it is viral, it is incredible 
important, ic is crucial (can f express ir any more Strongly?) that you make $ U[ .l 
che surface inch (2,5 centimeters) or so of soil contains a bit amount of com 
post or decomposed manure, 1 his will prevent crust formation and help y 0Ur 
soil form large stable crumbs that the wind won’t blow away when you m ike 
a dust mulch, 

No! suffering drought 

Widstoes fourth cause of drought, "sowing coo much seed for the available 
soil-moisture,' is a little like Will Roger's comment about speculating in the 
•stock marketsnf you want to make:money in stocks, buy one that will go up 

£SsiS£!E£SrE p “ pk “ ra m ” A *4 

„ l ii , L £ > the temptation to gar a somewhat big- 

SSkStT* T **"* ~ - W. hmm tend tf 4 

pam and loss, to h ope that some recent rears of h ;„k c , r , 

can always be expected. If, on the other hau l 1 ^ 

pcssinaists and expect that every y Car would We,e TO aCr m ° re iikc 

b' nt Chin 8 s a bic spaciousk^ alow Z i ^ ° ne ' ^ ^ W ° uld 
Column 4. The results wouldn't be as bad § ' ^ ° f wiw is s ^ esred in 

more moisture in a wet summer and hav^ ^ bcc;luse gating 

number of plants will produce larger oh ^ '° 0m C0 § row rbe sma ^ cr 

won t be as much as you might have had by i,!'! ^ , m ° re P Cr True, ir 
you II get it more securely. Y aSln S the plant population, but 

Ifl were gardening in rhe eastern half 0 f the tt ■ 

th, sasoo whh a ,r,d iti „ n ,| , ?“ ,!d Sore, or Canada and 

i Cdumn *• >**<• »wk £?£*i'***« «* wmv 

kerc ,rr »,™ ,« ps I „ uld tAe ^ ^ S'>V V ^ 

M bC 1 bm ' ' J g„ ou „ itl) a ' '‘•■ygc. The ft* thing 

^ h °e and chop every 
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in every row and harvest every second carrot or beet, no matter 
sef° n “ . £ was at flic moment. This would instantly reduce moisture ™ 


, email > c was " v "' ' 

* * ' while providing double the capillary moisture to the remaining 
^F- hc en£ l reS u!t might not bc the loss of half rhe crop. By preventing 
b .*moisture stress, I might end up harvesting a lor more. And if it should 

raining.^ be surprised at how big the plants will grow in these roomy 

££xllf ■- 

^ If ft didn't start raining, I'd thoroughly wield my weeding hoe, as described 
above, at least weekly. 

The next thing I'd do. if at all possible, would be to start ferngacion, which 
■ „mrthine that a person might want to do in any case, drought year or not, 
benmse ir has such benefits. Crop scientists of Widstoes era nonced that it 
’■ook twice as much water to make a given weight of dry plant material on soils 
that were infertile as it did on soil that was highly fertile. And William 
Albrecht explained that much of what appears to be drought damage is actu¬ 
al]* nutrient deficiency induced by dry surface soil when plant nutrients are 
mainly located in the plowed surface layer. This can be especially true m new 
veggie gardens because it can take a few years for the fertility you're puttmg 
into the topsoil to work its way down into rhe subsoil. When plants are not 
finding water in the surface layers, they must feed in the subsod, but ,f that is 

' To more rapidly remedy subsoil infertility when you arc starting a new 

, u, ,J r ™r -r 

i t\% materials at the end of sumtner the yt - snowme k to 

veggie garden. ThU will allow the — W* W—* 

carry this nutrition into the subsoil. 

Fmigatkm moisture m rtutri - 

The ferrigation bucket eccmoim a J ^ j Mdr)> ^dtnmg experiments 
tion below a growing plant- j 1 J is dependably rainless. Each unfcrci- 
in Oregon, where the entire « ^ ^ ^ spadn gs suggested in Column 4 
gated winter squash vi, ^ Bur ^ p , ants 0 f the same variety on 

yielded 20 pounds (n ^ *_ five g ; Ji on s (20 liters) of fertigatton four sep- 


_..rt/irinJ 










l5d gardening w hen ,t counts 



pounds each (22 kilograms), Thirty pounds (13 kilograms) of ^ 

^ for 20 gallons of water seems a pretty good exchange to me. al 

H 'Ferrigation is especially useful lor big plants: tomatoes., melons, Cll 
bers, squash. It can make all the difference for Brussels sprouts or bigeabb^' 
for a broccoli or a thriving pepper bush. The results can be remarkable. ^ 



Ir is imporranr when fenigatingth.it the watet sinks light in, makings 

surface wet spor no larger than the little piare under a teacup. This way r] lc 

moisture penetrates straight down i nt0 

the subsoil. The speed the water eoiii cs 

our of the bucket determines how 

widely die moisture spreads. Exactly 

how large the drainhole should be 

depends on the soil type; sandy soil 

usually accepts moisture rapidly, anc | 

the water naturally goes deep and not 

wide. Clay soils are slower to take in 

moisture, and it spreads out much 

more broadly when applied from a 

single drip source. If the soil has 20 

percent day or more, then five gallons 

\20 liters) will be about right, given 

every three weeks. But if the soil has 

urrie day, ir lias far less ability ro hold 

moisture. In that case, perhaps half as 

much water, say 2& gallons (10 liters), 

gwen every ten days would work bet- 
ter, 

^ Cr tig'ttion can he a wise practice 
i when the plants are otherwise 
I I ettln £ Enough water. If the soil needs 
T T' e you can make the 

Tr. ■ bu »««»- »i 

§ t liss Voluti-iA L 

lt .tr ecaUs e it will thin 

c 0Llt with the rririT i . 

P^ent i„ the earth. " ^ 


6 . 2 : The fertigation bucket at work. 
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-il furtigation solution is manure or compost rea. Fill a barrel 
the crjL . n probably be a garbage can) with water, dump in a bucketful 
l£ l*s« '4°?. , nurc or compost, and allow it to brew for a week. Stir the 

0 r V#° 0 r . , £ _ When it s ready, dip out buckets of fertigation concern 
bre* cvt 1 -ally refill the barrel with fresh water and add more manure or 
if*- determine how much you need to dilute this tea according to 

usin{5 i t . When the barrel starts gening too full of solids, empty 
P 1li: ’' e!,u ‘ ^ on ,-he garden or toss them into the compost heap, and 

irmit.H^ ^ A v . m . mon; pur armloads of comfrey leaves in the brew 
Vufmamire. Other forms of organic matter containing a fair amount of 
' I1Sr '■ n rh it you could toss into the brew include alfalfa (lucerne), seedmeal, 
or two (liter or two) of tankage, me at meal, or even highly potent 


pKH 

Of a 


bloodmeal (rhj would really pur up the nitrogen content). Urine would also 
work excellently. 



Figure: 6,3: How 


water drips into 


different types of soil. 
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Tl,ese days, someone makes a product for- doing everything, and ^ 
non is no rx-reprion. Organic gardeners will see an excellent {and rather ^ 
result using fish emulsion fertilizer, diluted as suggested, which k ^ 
about one part concentrate to 100 parrs water. Soluble chemical fertile J’ 
also highly effective if they contain trace elements as well as NPK. As l 0ng a ' 
these chemicals do not replace regular additions of organic matter, their Use 
will not damage soil life because they are applied in a highly dilute form. 

Measuring clay content 

There is a simple procedure rhat shows precisely how much clay your soil con¬ 
tains. Every gardener should do this test it tor no other reason than to know 
what their soil profile is to at least three feet (90 centimeters deep (if it goes 

that far). 

Dig a hole. If you have a soil augur or posthole digger, die hole doesn’t 
need to be any larger in diameter than the tool. Otherwise, nearly excavate a 
short, hip-wide ditch that is at least 36 inches (90 centimeters) deep. It is nor¬ 
mal to find more than one sort of soil below any field. The first 6 to 12 inches 
(15 to 30 centimeters), the “topsoil" layer, are usually darker in color because 
they contain almost all the organic matter. Sometimes the same sort of soil 
pai rides continue down further, but become lighter in color. Typically, in cli- 
mates where there is more than about 30 inches (70 centimeters) of rainfall a 
year, and also in soils that developed slowly out of the rocks they sir atop 
(upland soils), you'll encounter a change as you dig, almost as though the land 

were a layer cake. Below some point you will find a layer of clay. In dryer cli¬ 
mates this may not occur. If rherc is such a ,-h^. I i' . . , 

tAna in -, j n , a c t h en cake a pint-sized 

(500-mi mliter J sample of both tvnes nr ill fl r , 

tinrr ' 1 types ' or a11 thr « types if there are three dis- 

tmer sous 35 you go down, 

that ml ““St frkblc ‘ no * 
subsoils, are so Jo...tod * J) 1 ?7 " ” J *' “ pC ‘ 

m them. If you run into that sort of clay there is V | ' "*** 

in fact, in that kind of soil it will be difficult to L{ 'l*™. “ 
on alluvium (soil deposited by flooding rivers ori-U T If f ou ' re g^dening 
soil, and if as you dig you run into a layer of nearly p« ’ ° f 40 u P land 

point in going deeper. Few plants will be able to « ** tllerc is also n0 

OI thtou gh it, and gravel 
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. Carrier to moisture rising to the surface by capillarity — 
serves- as * ^ considerable irrigation. 

yo# garden ^ , sse ssed the resource that lies below your feet. 1 wouldn't 
$0 now yo ^ , ete without having this valuable information, 

want oa §' ir .. - hand, the next step is to do a "soil fractional analysis" test. 

^'d'untcd by the big name. It's a piece of cake.The idea is to determine 
D° sl1 | ^ of your soil by breaking it into constituent particles and finding 

[lje ma e jJ n ^ th . S t a y suspended in water. The smaller the soil particle, the 
0,11 hoW v (!Uf stay suspended in water. Clay particles are so nny that only the 
ia ” gLl Overfill microscope can see one, and they stay suspended in water for 
"Tv'hours sometimes days. The main thing we want to know is how much 
Thhere is mixed into the larger particles of your soil. 

L ' ? To io the test, get a quart (liter) canning jar or something similar with a 
2 ood lid- Take about one pint (500 milliliters) of soil, remove any toots or 
Lall rocks, break it up as finely as possible, and put it m the jar. Get a felt P e 
cb t will write on glass and mark 

soil comes to. Alternatively, suck a Strip of adhesive tape me g. 

» <?*ffT*? 7 

dinar,, dishing derergtm - a low W more. 

not critical. Seal the p «* *M«* 11 hard ‘ And shak ^ ev , irt , 

Now shake really hard. Shak ff , A ^ m p s ffiat resist coming 

de of soil in the jar thar had aggrega • I f>his is the reason for the 

. . . „„„ j from every other particle (this is ttie reason 

apart) has been sepaiated J ^ „ thc focal hardware store 

soap). 11 you're l.uiv pr W® c -f jfo for 4 fcw minutes, then take it 

and ask them to put it into .* elr T_ ^ . c , ond shaking will only take a 
home and briefly shake it wiU haV e already been broken up. 

minute or so because all the soil immediately put the jar 

Now comes the measuumt n. _ exa ctly two minutes, by thc 

down in bright light, say on a shakinfi Then look closely, using a 

clock, from the moment you . J \ . murk . WMer . Unless what youve 

bright flashlight S0 il will probably have settled out and 

been shaking IS P ure V '' That deposit is your sand fraction. Mark thi 
»# be J *« *• , Ti L’«. » ,w„ w -hllc.bw 











*** back hours after srop r i * haking ’ take anothcr 

2n d make another mark. What serried aher the h,sr two minutes l> ut ^ 

tu-o hours is the silt fraction. Silt particles are hncr t Mn sand but arc still j Ust 

tiny broken and rounded-off bits ol voek. 

At this point, all that remains suspended in the water is the clay ail( j 

maybe the organic matter. Clay can rake a long time to settle out - J ays 
sometimes weeks. If you wanted perfect accuracy youJ wait until the water 
was dear and then make another line, but, practically speaking, the first mark 
you made, showing where the dry soil came to when you first filled the j ar . will 
be dose enough. If the clay fraction settles within 12 hours, that’s a good .sign 
you have a relatively coarse sort of clay. Any soil that contains muib fine d.iy 
will be harder to work 

So now you know chat you have so many inches of sand, so many of silt and 
so many of clay Dredge up your grade-school math and calculate rhe percentage 
of each. (This calculation is far easier when measurement is done in millime¬ 


tres.) For those readers whose math is weak, you can determine rhe percentage 
by dividing the height of the dry soil into the height of the layer in question. 
Run this test on each soil layer you encountered when digging your hole. 
One benefit of knowing the percentage of each type of soil in your garden 
is r hat the mix of soil particles indicates how much water that soil can hold for 
the benefit of growing plants (see Figure 6.4). 


Water retention by soil type 


Soil type 

Total 

moisture-holding 

capacity 

(inches per foot) 

Amount of water lost 
when most veggies 
begin to experience 
moisture stress 
(70% of capacity) 

(inches per foot) 

Amount of water 
still held when 
plants wilt and die 
(inches per foot} 

Sandy 

Medium 

1.25 

2.25 

0.5 to 0.75 

1 

1.5 

0,25 

Clayey 

3J5 

0.60 



1.30 
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A fane 


J soil is defined scientifically as one with less than 10 perccnr silt 


or 


■\ medium still could be any mix of sand and silt that has at leasr 20 per 
la) t cl »y buC less than 35 percent clay; this sort of soil is commonly called a 
■r ^ L -].iyey so si is made of more than pc roe tit clay. If it contains no 

than half clay it can be an excellent soil to grow a garden in. If it is more 
'Hu Irdl clay, it can be a difficult soil to work. 

Oltay, now youVe got some solid information about your soil Especially 
, nr you've got an idea of how much moisture it will make available co 
j l|![S A sandy topsoil with a clayey subsoil char is open to root penetration 
\ ma ] te m ore water available than it might seem when you just consider the 
. ^ ■, few inches. If the subsoil is a deep, open day there will be a huge reserve 
of moisture. On a soil like this you may see plants wilt a bit in midafternoon 
during the hottest Weather, but they will seem restored die next morning 
j- though they aren't entirely restored because any wilting is a shock to a ten¬ 
der vegetable plant.*. 

Wise gardeners do everything possible to help cheir plants avoid moisture 
stress and"especially to avoid wilting. If you're not irrigating at all, then by 
increasing spacing you give each root system a greater area of soil to mine lor 

Amoun t of water lost per day in midsummer 


Temperature 

Region 

in summer 

_—- 

Cool 

Western Washington, coastal southern B.C., 
Canadian Maritimes. Scotland and western UK. 

Moderate 

Western Oregon, northern US, 

Southern Canada, Tasmania, 

Mew Zealand {SM eastern U.K, 


Hot (humid) 

Eastern US, east coast Australia, NZ (M. Is.) 
prairie states, northern California, 

Hot (dry) 

Coastal southern California, southwest Oregon 

Low desert 

Southwest desert states, southern California 


Indies lost 
per Day 


0.2 


0.25 

0,3 

0.35 

QAS 


Figure 63 
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water and give capillary uplift a greater chance to effectively recharge y 
plants toot Stones. If you are Irrigating, your soil fractional analysis wi |i° t °J 
you if you should add water in small increments more often to sandy Soil * . 
you cm add water 111 larger amounts less h evidently because tltcre is | j 
day ro hold the moisture* If you ate irrigating regularly and. spacing yo ^ 
plants according to Column 2 , you will ru. cd a bit tuon. inioi niation to i iti t ■ 
most effectively 

Figure 6 A showed how much water loss you should allow before irrigat 
mg to prevent moisture stress. The amount of water that ls extracted from $ 0 [| 
each day depends on the air temperature, the humidity of the air, the strength, 
of the wind how dense the crop canopy is, etc,. But as a rough guide, Figm c 
6.5 shows, roughly, the amount a crop that lias made a canopy will draw up 
and evaporate during midsummer. 

Suppose I have the gardener s dream, an infinitely deep loam. 1 have plenty 
of urigation water, so I have used Column 2 spaemgs. After 1 bring it to in 
water-holding capacity my soil can give up about an inch (2.5 centimeters) of 
water before the crops will experience any moisture stress* If I can prevent 
moisture stress, the garden will grow better and produce more. Suppose I. am 
gardening in Maryland and it is a hot, sunny, rainless week in mid-July. Most 
of my vegetables have formed a dense leaf' canopy, so my ground is losing 
about 0.3 inches (seven millimeters) per day. I mast add about an inch of' 
water to the soi every three or four days. Of course, if there is a spell of cloudy 

££ "T k “ *i fc ■» l »“- If St to*, least J. 

mg chat time, no moisture will b? Wr f*. i . 

chat amount to the moisture bal - 7^ C c 8 rounc f ^ [t cams, 1 can add 

mch of water, and just before I irrhT ^ ^ ^ ^* ° W£ Che ™ 

this account isn’t the type that cJ'* ^ ^ W ° ^ dl ® ( - tlve centimeters). 

move into the subsoil and can only afA'Af ^7^' ^ **** moisrure wiH 
iHarity. So even though I just g ot rwo foches If™ '*** ^ ^ ^ 
mch a lew days from now, it will still i . ■ ram ' w * len die soil has lost an 


f olieir feeding 


time to add another inch. 


When [ was doing dry- gar dening experiments 1 ■ . 

faring, I sprayed liquid fertilizer at the same sr c * lat instead offer- 

on the leaves of plants that looked as through fof' WitllMlich Id li tigate 

1 rc moisture stressed. 


WATERING ... AND NO e 16! 


, lm ost instantly looked quite a bit better. Not as much better 
r hcn the phpt a ^ buc sn U, considerably better. This practice is called 
as it would ha<. ^ ^ ^ of watcr that finding a few hundred gallons 

foliar ft ea ^ c .J cion is n0t possible, then perhaps a few gallons a week mixed 
a vveclt 101 C * woll lJ be the next best choice. 

into the sprays ■ ^ [Q f oliar spi - ay homemade teas, they need 

A k Z q'!filrered firstTarmcts m India have discovered that one of the 
C ° ^ PfV We "foliar sprays is half-strength Coca Cola. It contains significant 
m P ° S of phosphoric acd, and there is something about the sugar that 
Taints I lor U you should encounter a halfB^ of flat Coke, why not 

tX foliar feeding is not a bad practice in any case. Kelp tea is one of 
, » use for *b purpose *» .he plants done n«d ntor, 

' " K-b contains dhvamns and a full range ol trace mineral miments. 

T - J ** * 7 k t f!: 

a «n- ***— 

minerals in it too- 

A gardener's textbook of sprinkler irrigation 

. 

you plan to irrigate as an ^rg^y svsremat ic about watering, 

usual dry spell, this secnon will B H ^ too tele and water- 

Yoti need a system based on science f 

ingtoo much can even short petrods of 

It soon becomes obvious . • ■** ^ ^ not have m reach the 

moisrure stress reduce ytgea SF Moisture stress can happen to regu- 
point of wilting to cause a lot J ^ ^ ^ ^ n0 temporary 

larly irrigated gardens, zoo- Q ft , 2 - tl n produces serious conse- 

wilting occurs, thus going unnonccd, but P 

quences. gardens almost daily with hm bn 

Many gardeners wet dov V ^ ^ provide abundant moisture 

nozzle because they want to _ , k quko well, so long as you 

lU chc «- Thh hur roo trinity. * 

enJ oy the usk, ^ although on casual mspecuon the *o, 
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seems 


__moist. What is happening is char the surface inches stay d, n 

gardener never discovers that, deeper down, the soil has k-conJT, tllc 
Lender these conditions vegetables will not wilt, because the;- never , , ^ 

the surface layer dry, but they'll Ixxoirie severely stunted due to 
development. 1 

Recognising this possibility, John Jcavons. the "father" of intensive y u a 

in North America, in his book Hm To Gnui* More Vegetables ni11 ^ 

* etotT ifnends 

using a fan nozzle daily, continuing on each bed until rhe entire (. 

sparkles (becomes shiny wet). 1 his sparkling results from water that hr 

yet flowed into the bed beading up on the surface. The shine only her- 

/ jci srs a sec- 

ond or so initially, bur as the deeper soil becomes saturated, the shine |- !sts 
longer and longer. Jcavons says that when it lasts long enough (one ro ten s t - ■ 
onds), the bed has been given enough water. 

One ro ten seconds is quire a range! Jcavons suggests trying different shiny 
rimes, combined with digging some test holes ro see how deeply the soil is sat ¬ 
urated, Without this check, gross ovenvarcring or Jindcrwatering could result 
Many clayey soils, capable of holding a great deal of water but often assimilac- 

mg,c s owly »nU accept a lot of water before it penetrated fir. So clays Mdd 
™ atparWy ,„rht. lor several seconds, y« he da (e „. iW ^ d(wn 

R “luo a r l ”1 ” “*» in ™ « it might be dif- 

!i; nt to rt thM ° nc “ rand ' *■“»•»-*»*.. 

.ondderable l,«S” * ” *“ ** *** ™ P»> *>«. firing in 

* wZSCJE S,,U V“ b “ cmc to 

beads up on them and runs dffwffb ^ ^ l>ecome dl T water 

remoisten soils like rhis after their suT-.^ “ Ve f Jifficult rw 

“ mc flows wir1 ’ a hand no Z2 [ e doesnV^ ° Ur ' A PP 1 f in g Ughwob 

Gardeners must cither mulch these P vet T We d on soils like this, 

or make a small investment in low-annl' ^ S S ° SUr * ace never dries out, 
these shortly). ’*'“"*•*«.^-sprinklers 1* afepur 

When I was a novice eanlener I I, j 
However, with busing ro , as Jcavons suggests. 

'°7 d *” -toad sprinkler ^ method. I 

" d ““ t't’nsumingmy ,i„,e. „ / W ' « tout , ht samc ^ 

away,, tou| d ask nry wife please 
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II of p H - f of the system and run it for a specified time. But it is per- 
fUtti ° n ^ ^ w ater quite successfully with no more, equipment than a fan 

feed)' P° " _l ^ ] losC __ 50 long as you know what you are trying co accomplish 

'. 1 . _ . . -1. Mfinn/tr uniir Ortil fin 11 raL-n In Tithrvrt crirmro.^ xirtt-Vt 


ant 


-leanu anu ' ° * , 

‘T j npreruire how much water your soil will take in when sprayed with 


^ for a given amount of time. 


Wluit .1 spi inkk'r system should accomplish 

/I n ou irrigate or when it rains, each soil particle attracts ro itself all the 
^ - drvt will stick to it before the force of gravity overcomes this attraction 
Trulls surplus water deeper into the ground. Thus, the surface few inches 
T«!il can quickly become saturated, while deeper layers may still be dry. A 
°] . 0 f soil that has absorbed all the water it can hold against the force of 
cravin' is said to be at Jield equity. It's like a sponge retaining all the water it 
i\ t Ver samrntion has been reached, if more moisture is added, some starts 
dripping out the bottom. Continuing the irrigation brings layer after layer to 
capacity and the moisture seeps ever deeper. Each and every imganon also 
| , lehrs' water-soluble plant nutrients out of the surface layers and moves them 

»Tfe full Jepd, thv «** to. «toa» r «® 
nutrients ate moved so fat down that your vegetable, root, eat. no long., 

then® Result: poor growth. ^ 

The opposite ot soil at held t-apaury tor, y y 
- perhaps never - sec, on this planet. That's boeause as sotl pattnl. dtp 

the mots,ute theyie holdingheeomes an ever-thmner him on ,«*> ' 

Tie thinner rhe film, the more tightly 1 . is held. „n„l 

. 4 * abnormal 

enough, the Jg 1 ^ dry, you would have ,0 

heat it to exceed the botog point of water. Even rhe hottest, never 
hcre-cvcT desert soil snll holds a Uctle moisture. ^ ^ 

The point on a wer-co-dry scale where moisture chn ^ ht , -. . m , nent 
deles that plaurs can no longer extract any moisture , ^ 
wilting point," Most vegetable species are not very cl k . a 

rnre fern, dry.sh so,I ml wilt 

third of the water ir potenmUy could hold. But we 

ing point is reached, the soil comes to a degree of dryness at 
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experience temporary wilting durmg the few hours the hot midday ^ 
increases their need for water beyond the ability of their roots to eX[r ^_ 
enough, Always imaginative, soil scientists call this degree of dryness the'tem¬ 
porary wilting point: And well before their soil gets even that dry, most ^ 
of vegetables, being fragile, highly inbred, weakly rooting creatures, begin t0 
experience subtle, almost unnoticeable moisture stress. It is your job to pre¬ 
vent this stress; as 1 ve said before, any stiess teduces the cjuaiicy and amount 
of production* 

I low much to water 

Plants convert solar energy into new plant material* If photosynthetic efif 
. lency could be increased, plant breeders could create new varieties capable of 
producing far more plant material in far less time. So tar, this lias proved 
impossible. As a result, when plant breeders seek to increase crop-plant pro¬ 
ductivity, about all they can do is redirect the focus of a plant's efforts — 
emphasize one aspect of a plants activities by encouraging it to put less energy 
into some other area. 

Vegetables are far less able to survive moisture stresses than field crops like 
uheat are, because vegetables have been trained over millennia ro make larger 
edible parrs at the expense of root system vigor, Jn the last 50 years or so, veg¬ 
etables have been bied to become even weaker in this respect because to 
fe pioflt in out industrial age of oil-driven irrigation, modern plant 
breeders have redesigned many vegetable varieties so they will produce even 

arger edible portions even more quickly at even greater cost ro their root 

development. 

NfedwjWwM 6 ni,d»wrtafctaproduetion b mainlaining 

7 " ^ 70 Pe “" t *<*** » th lull depth of 

“Zf f” ,he SSmc ‘““S' A. Kp 12 “f 

toil has dried to about 70 pcieenr of it, -■■:■!. fS? °° ceM, ““ s > jf 
be watered back up to capacity again. Bv the time rh ^ CapaCI7> “ &h ° M 
pereenr of rapacity and the „e„ fco, ha, deled to ^ h “ ^ “ f, 
mm be watered back up to capacity, /U pcrcent ' che bed 

II you 11 contemplate Figures 6.4 and 6.5 and do a WU ■ . 
see that in moderate climates it would be wise to 
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back up to capacity every two to live days — more ftt- 
Licds l 1 | c ^ s watcv ) on sandy soil; less often, but applying more when 

ijue nI 7 $ ~ n heavier soils. The basic plan should be to replace losr mois- 
y°“ L ^ t or j css ar the rate it is lost, without overwatermg (which leaches out 

80,1 f 1,1k by recommendations in garden books and magazines, andjudg- 
- C' the equipment mos t gardeners use for irrigation. I conclude that 
,ng -lcners who do itT jgate grossly overwater far more often than they under- 
^ U t r c'onsumer-gradeiawn and garden" sprinklers spread water thick and 
f 3rL Although consumers don't get accurate performance specifications, as 
buyers of a^cukutal-grade crop: sprinklers do, ir is easy to test any spunkier 
fo, application raK. Simply « out a few water gauge, - «W ™ censor 
or, flinders with straight-up-and-down sides. Put one near the spnntt* 

* the ou ter limit of its reach, and a couple in between. Run the sprm- 

;::r 20* a U% 30 «**« m* * *#%zz 

each J«nu, i 2 hour ; Mo st lawn sprinklers spread well m 

sprinkler s appheatn • -L im eters) pet hour. Oscillating sprinklers, the 
excess of two 1 lulus ( . atterriS put down two to four inches 

kind that spread water m recrangu arp depCftds on sprinkler 

(five to ten ^^ adjusrmen t knob serri.tg. Spraying or soaker 

design, water pressure, and pattc n j ^ usliai ly pur our an even 

hoses .1 n d spot sprinklers dcsigne l-xok. ave rage gardener causes 

higher rate. How mLtchlcach.ngo hour? (Please contemplate 

by running one of these spun- 

Figures 6.4 and 6.5 again.) . t h a r you'll see the um- 

Another benefit of doing i, ,,1 You 

trinity of distribution (or lick *at wets the gto“ d h,tl f 

saddened by your results. ^ ■ eferively wicbour 

uniformly- even a lug s-oucpir ^ lu -.umn rate and know how * 

leaching if wB know the sprmWers app 

layer of wacer you wish us spre ^ mter . Soi l moisture is best ludfe 

Now you need to dctcrmi e ■ Eitmly sq“““ J 

Bve ,0 sis inches ,f,l,e tall ft* *• 

handful of soil M» * H J» hare m) 
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rhis test wont work at all), rhc soil moisture is above 7 o 

it soil bail sticks together firmly but breaks apart easily t-h, ' S ^ 


case ......... 

moist soil ball sticks together firmly but breaks apart easily me mo ; 
rent is around 70 percent. If the soil feels damp bur won't form a b II l C ° rt 

1 — lx. — X_J ■ i « J~.fi •» -T n .—I 1 I f- ll A j"1. xH 4 I .* j-W _ _ ■ w ben 


r > 111 a ball \ v j lc 

squeeze it hard in your fist, and if the soil contains over 10 percent ^' ° U 

vegetables are experiencing moisture stress. They may look okay but fo * ^ 

still at least mildly stressed. T are 

Another, more convenient, way to determine when to water is co l 

edgeably guesstimate the amount of moisture recently lost from soil T] " 

amount of water that sun, wind, and heat remove from soil varies with rh ■ *" 

son and the amount of vegetation the soil supports, but does nor vary wichfo 

type of soil. Regardless of their texture, all soils lose water at about the Ml d 

rate because it is nor the sun shining on the earth that dries soil our; it j s t j' 

sun evaporating moisture from plants' leaves. 

If youre going to base your additions of water on the figures in Figure 61 
remember to adjust for cloudy days (when far less loss will occur) and for any 
ram received (even if it is only a drizzly fraction of an inch that stops rhc soil 
m osmg moisture). Reduce the rate of loss for areas that aren't covered by 

mlh” 6 " 311 eSPeCI% if ' r haS bC “ 

c? abo r ““ f 1 m 

need to apply more frequent, teSf® f leachm g- You ™Y 
surface moist when seed is si ^ '■ rn S acions bn heavier soils to keep the 

planted seedlings during hoc wc d 7 ° u are nii rsing recently trails- 

moisture requirements, jiich is I ’ 01 1C " i> P mes wir h unusually high 

supplied with a hose and fan ** T1 ^e extra needs are best 

Designing sprinkler systems 

Agricultural-grade sprinklers spread warn 

grade stuff home gardeners m ual i y use ^ " niforml Ktban the consumer- 
water at a known, snerifi,,-I , ‘‘gt 1 cultural serin LU l j 

-I uihcd rate and a re , t0( j . ptimcler heads spread 

' s nece5aar y to .i suhpli ei . Q r ® a fever is necessary 

° cotn mercial-p- ra£ j p 

& equipment 
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, U . for less expensive. For the nearest supplier, check the Yellow 
„ jtks but to w w r 

p,*, uMUflrripnon. . 

Y. iu“ choice of sprinkler size can make quire a dirterence, Although it 
^ . ,timber of low-application-rate sprinkler heads to cover a given 

U , ltbszles, shorter throw radius), it is better to use this sort in 

'iv'home garden because (I) they put out lighter droplets, and ( 2 ) a smaller 
I r(1 \v radius helps keep the water where you need it and off adjoining build- 
rnd noncfitical vegetation. High-applicacion-rate sprinklers put out large 
|i Miy droplets chat can cause significant soil compaction, reducing root deyel- 
o.'inent and making cultivation and weeding more difficult. Large droplets 
pounding on the surface may also contribute co forming a soil crust. Because 
mists done form on sod, and because the lawn itself breaks the force of large 


Comparison of high- versus 
1 ow-appl i eation-rate sprinkler performance 


Nonie 
diameter 
in inches * 

Operating 
pressure 
in PS1 ** 

Discharge 
in gallonst 
per minute 

'/l6 

30 

Q.45 

Vl6 

60 

0.79 


30 

1.94 

7 /m 

60 

2.66 

W&4 

30 

6.78 

13)1$ 

60 

9.53 


Throw 
radius 
in feet tt 

Spacing 
in feet 

Application 
rate in 

inches per hour 

33 

20x20 

0.11 

36 

20x20 

0.19 

33 

20 x 20 

0.47 

36 

20x20 

0,64 

40 

25 x 25 

t.05 

. 45 

25 x 25 

1.46 


* *»" ° bB " * 

t Multiply by 3- 78 ^ ^ Dr liters 

tt Multiply by 30.48 for centimeters 


Figure 6.6 
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droplets before they hit the ground, most lawn sprinklers issue bj 

and produce high precipitation rates — apparently a cimesavfoo , ^ " >picts 

i i iii - 

for busy homeowners, even enough sod leaches as easily as veo a i u CC 

with the same consciences. Consider how much overwatering can h ^ 

one of these monster sprinklers runs forgotten for a few hours. * ^ 

Sprinkler systems that apply less than half an inch (1.25 centimeters) 

hour are besr for the garden but do have drawbacks. Sun, wind, and higl ■ 

temperatures can combine to break tip fine streams of water mri - ' " 

U cvapoi^r^ 

them nearly as bsr as rhe sprinkler purs moisture out. Most criticism of ■ 
ider irrigation coming from drip enthusiasts (or drip equipment salespersons} 
is based on this misuse of the method. Small sprinkler heads are nor usc [ e 
but you should not use them when the sun is strong and the wind is bfowini 
Sprinkling when it is calm and the sun is lower or hidden by clouds is 
efficient, too, because little or no water is lost before it enters the earth 

It is possible to design a system with such a low application rate that you 
can water a clay soil all night long, from bedtime to breakfast, without risk of 
overwatering. At night there , rarely any wind, and for rural homesteaders 

m Z e t7, U ' 7 M f >U ° *• ** *« a no 

h, ” *■ ****** «#* k Mioved to 

cnod by dew to *, fewVZrf toZZ Pb "' S * ' amaBr d “' F 
diyoff in the morning. y ou m , , "' 8 U ' dupn g “ 1 'mmer they quickly 

stopping ,|„ irtigadon. and leavine th of 7 7 “"“’* tl,cm jWt l*fc* (fe* 
conditions for the multiplication of 1 ' 1 ' 11 l! c 'hght. These arc ideal 

tinuously washes bacteria and fiinttus^T' ° lg ! n ' S ' riS ' W «eringa!I night con- 
any damage. This principle is well T*** ° C1£ P^ ailts before they can do 
healthy plants from root cuttings U nd * Cli>r00d V nui 'series that propagate 

qUa . t “' ° f 111 lneb (six millimeters) per hour all ^ **“ that s P reads abour a 
an C " thrce ffi^ters of an inch (12 J ^ a half 

Tnnkle to, few ho„„ tafc c ^ 1 J thick when you 

-^utnng T 

Although nozzles even smaller thin rh 
able, t/iis-ineh I S -it- . , lan t he ones noted in c- 

(l.h-m.ll.meter) bote, .« tour the m ,gllrc “umcvnil- 

ntnunnn, ^ ^ 
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, gardening. Systems designed around this nozzle size cover the largest 
^ituit of ground while using the smallest possible number of gallons per 
■ tt , ro do it- Bores with a smaller diameter can't spray far enough to 


rs 


rice lm LI — mecer eanc s P™y ^ enough to 

■hive*’ even lower application rates, so you need to use many more sprinkle 
cover the same area. This gets expensive. 

As the botes in nozzles get 
larger than 7 A« inch (2.75 millime¬ 
ters). they start emitting droplet 
sizes too massive for a veggie gar¬ 
den. These might be fine for 
pastures, golf courses, or corn 
fields, bur to run several of them 
at once requires a larger water sup¬ 
ply than most home gardeners 
have available. Large-scale farmers 
routinely use sprinklers with noz¬ 
zles of inch (five millimeters) 
and larger, each sprinkler drawing 
in excess of five gallons (20 liters) 
per minute. 

Sprinkler designs. It seems 
to be impossible ro design the per¬ 
fect crop sprinkler, a single sprinkler 
that uniformly spreads water over 
a circle or a square while ir sirs m 
the middle of the space.! he water- 
gauge test described a couple of 
pages earlier will show you how 
difficult it is to solve this problem. 

Use any sprinkler made by any 
manufacturer you care to choose 
— whether lawn, garden, agricul¬ 
tural or commercial. Nor only does 
no single sprinkler I know §accxanr 



Figure 6.7: The formula for the area or a circle u: 
A= JtrA Imagine a sprinkler with a 25-unit radius {for the 
convenience of American readers, assume that the “unit 
« f e et but it can be any measure, metric or imperial) The 
innermost five units of the sprinkler pattern occupies 
78.5 square units (3.14 x 5x5). The area in the outer five 
feet of the pattern is 706.5 square units, calculated this 
way: the area of the full circle (3.14x25 x 25) minus the 
area in the inner 20 feet of the pattern (3. <4 x 20 * M 
Thus the nozzle must deposit nearly ten times as much 
water on the outermost five units of the pattern to end 
up with the same thickness of coverage as on the inner 
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but most fail miserably The reason? With a circular pattern, a sprinkl 
deposit nearly ren times as much water on the perimeter as it does in th 
ter. Every point in between receives a different amount. 

Many design tricks are used with agricultural sprinklers to approach ^ 
ideal of equal water distribution, but even rhe best of them probably p urs 
rvvice the amount of water on the inner ball of us coverage. Surprising^ £ ke 
design that seems to so cleverly overcome this problem by watering in squares 
and rectangles instead of in circles — the oscillating sprinkler — is usually the 
worst culprit of all, 1 suspect [he reason foi this is that the cam arrangement 
that rotates rhe spray arm is inevitably a loose fit that pauses the arm too long 
at the turnaround point, so this type of sprinkler errs by putting too much 
water at the ends of its rectangular pattern and too little above the sprinkler 
itself. Do you have oner Measure it yourself! 

The impact sprinkler can't apply water uniformly because the rocker arm 
passing through the nozzle jet (its bouncing rotates the sprinkler head) 
dumps too much water dose to the sprinkler while too little is thrown to the 
extremes. Most consumer-quality impact sprinklers come with a diffuser pad* 
die lh' adjustable needle*tipped screw of some sort to shorten die water throw 
by diffusing rhe spray But more than the slightest amount of diffusion 
increases the tendency to giossly oyerwater the center while leaving the fringes 
coo dry- 1 he more the radios is shortened bj' breaking up rile nozzle sere 
.he worse rhi, effe,beeomes. Agricultural-qualiry impulse sprinklers do .... 
cote diffusers: instead, they have nozzles wirfi scientifically designed bores char, 
i used ar the correct pressure, diffuse .he stream (spray) properly all by them. 

™eT 8 h y *???. m m “ h — * d* center of their 
stage as „„ ehe outer half. Again, if you have one, measure it yourself! 

se.« :z::l tlm m r m w 

» t‘" gcomam piIK "’ s s ° *« L^Z , “' T" s 

overlapped by another sprinklers deficiently ware A X Wa “ red *** “ 
ighly average each other out. Any multL-T £***** difterenC£S 
dryish fringe area, where fewer overlaps occur On 2 T*® ^ ****** 3 
beyond the margins of the field are of little * * T***' rhese ^S® s 

may be essential to keep h inge areas within yourTvv'n v 2 t* back ^ rd ' 11 
overspray out of neighbors’ yards or off windows. ‘ onl >' t0 kee P 


stream, 
not 
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Dryish fringe area 


sr.’nss!—- ■——-~ 

s ,de; Sprinkle rs Correctly overfed, arranged in patterns, _ j 


The less-watered - to™ 

or for locating tall perennials, especially .1 )«"• ^ rish . 

be explained shortly). Putting a line * «**-> «**••> - J . 
along the beginn.ng ot the *T trmge intc.eep.s ^ ^ ^ ^ h ,dg, get. 

drips off the leaves and the middle of the spnnklets 

about as much warei as is depo 

and nothing much goes past it. sometimes in trian- 

SonJLs sprinkler parrerns are laid out ^ 

gular patterns. The "ddtlttS, to the backyard situnticn- The 

but the square pattern may M; 1 ' _ .,, smaller the fringe area will 

shorter the designed radius ot the sprmklei is, ‘ gardens, 

be, making shores, jangle sprinklers 

Probily the single SKI l W k 

rural-quality impulse sprinkler avatlable is rhe Nam 
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C om« with assorted nozzle sizes, designated in metric. The best are the 1. 8 0r 
2 0 millimetre nozzles, which is close to Jfo inch. Naans are available thr 0Ug h 
many big irrigation and farm suppliers, who can order them through the,,- 
wholesale sources if they don't actually stock them. I have used Naan sprin¬ 
klers since the early 1980s. The best of the Naan range is designated as £ 

501U because the 501 all by itself is nothing but the sprinkler head, which 
requires supports and feeder systems for proper installation. The cost of ,,11 
these bits exceeds the price of the sprinkler. However, die "U" model comes 
with a one-meier-wll (slightly over one-yard-tall) metal support rod that 
holds the sprinkler head well above most vegetable crops, and a feeder pip e 
with a seven-millimetre (about Vi inch), quick-disconnect barbed fitting at die 

en d_all ready to go. If the supplier you contact does not have the 501U in 

scodc, done let him or her fob off the lesser items on you. Demand a special 
order and wait a few weeks until it comes in. 

If you are using these, I strongly suggest you also purchase a special seven- 
millimetre punch to insert the barbs into the supply lines. If you make these 
holes with a nail, they'll leak. The punch only costs a tew dollars and will last 
a lifetime. 

Some gardeners try co eliminate fringe areas by using impact sprinklers 
wiih parr-circle mechanisms, locating sprinklers at the edges or corners of the 
garden* Generally tills pi act ice has more disadvantages than the gardener real¬ 
ises. Keep in mind that cutting the arc in half doubles the rate of application; 
cutting it to 90° quadruples the race of application. Part-circle sprinklers have 
two Other flaws. First, you need a rather large-bore nozzle to create enough 
orce to actuate the part-circle mechanism, and such a nozzle puts out a pow¬ 
erful stream wtrh high application rates and big droplets. And second, when 

the sprinklers mechanism is in its reverse tvtlr it- i 

j.._ ; r | , cycle, u dumps a lot more water 

dose in, further accentuating the undesirable ccndencv r ! , 

i he besr {but nor cheapest) alternative to the i mn, . i , 
by the Toro Company. This dLign is ~ 

too, including an Australian manufacturer. It u ses I T 7 **¥>** 

turbine to rotate the sprinkler head- This type also has Cln “ j WaCer 'P : ® WePC<l 
with various emission rates that provide die most ^ c ' tl02zle * ieat,s 

and, interestingly, the ability to cover part circles ^ W 8 ® p0SSible 

cation race. This design was initially intended for incT^'^ ^ a PP U ' 

4 ltut,Dna l situations. 
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here sprinklers liavc to be located close to buildings and windows and where 
rlie user wants precise coverage in order to avoid sidewalks, overspraying win- 
,, Si an d so forth. Gardeners with fat wallets and an interest in high-tech 
irrigation should consider these. 

Hivb- and low-angle sprinklers. Agricultural-grade sprinkler heads are 
designed with different angles of throw. High-angle nozzles allow chc stream 
tt . U er to go its maximum distance, covering the largest area with the fewest 
number of sprinkler heads while the entire system draws the least number of 
gallons per minute, resulting in lower application races. However, high-angle 
sprinklers are more strongly aSected by wind, which can disperse the water 
stream, blow it off course, and cause high evaporation losses, especially if the 
sun is ffhining. High-angle sprinklers can be a wonderful solution for home¬ 
steaders who want large gardens but have low-yielding wells — if they avoid 
the sun and wind by watering at night or very early in the morning. 

Low-antfe sprinklers are best tor windier positions or for daytime use. Low- 
anele sprinklers throw ar only a few degrees above horizontal, so the radius is 
shortened and the stream is kept close to the ground, out of the strongest 
wind gusts. They're better in tight backyard situations, too. More low-angle 
sprinklers are needed to cover a given area, resulting m somewhat higher pre¬ 
cipitation races. The Naan 501 series sprinklers have low-angle nozzles. 

The fine points. When gardeners first study a commercial irrigation cat¬ 
alog, they sometimes become contused. Here are a few hints it you want to 

become educated by it Instead* * 

Agricultural sprinklers come with recommendations tot sprang an 

operating pressure. Operating a sprinkler outside its design ““ 

poor perhLanec. In the case of ctop-sprinkler norales, -*-■*•*£ 

of the noble's bore ro the water pressure ,s especially important 

stream is propelled fern the noetic by a pressure too low *****>* 

scream (jet) doesn't break up and spray (or difh.se) properly < ' P 

as expected, causes much ware, ,o be laid down near the 

right undilTused Stream carries ware, ro the fringes bu, tew “ 

fag between these extremes - little evater is laid down * the nuddl, o! 

^Clider the opposite ellee, Run a, *_Ht£ 
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_ acually shortening die throw of the water, grearl,' increasing ,|, c ^ 
application near the sprinkle, and nuking the more distant parts of fa c „„ 

age coo dry. 

- Noz-les; arc designed to spray properly at pressures ranging from Ccn tQ 
100 pounds per square %h (700 kpa). with most requiring bm 30 to 60 psj 
(210 to 420 kpa)- Once piped water gets past your houses pressure regulator, 
its pressure is usually between 30 and 45 psi (210 to 315 kpa). 1 he pressure in 
unregulated water mains can be considerably higher on unfortunately, some¬ 
times lower than this. Lucky homesteaders having their own electric pu mps 
can, within limits, choose their water pressure. Do not ft' use sprinklers 

demanding higher pressure than you have. 

High-angle sprinklers should not be spaced at mure than lbouc 65 per¬ 
cent of their radius. This allows the proper amount ol overlap in the pattern 
and allows for wind blowing the spray a little without making areas dry. Low- 
angle sprinklers are less bothered by wind and are usually spaced at 75 percent 
of their radius. 

Buy agricultural sprinklers from a farm supply or irrigation company, [j 
'■ ■«- live in or near a city, you can also buy them at landscaping fimis, although 
u'u II probably have to chose the ones you want from a catalog and have them 
otdried in.T licse suppliers usually have a wide range of flexible plastic irriga¬ 
tion pipe and quick-connect fittings as well, so you can design a supply system 
that will handle t he amount of water flow required. The dealer should be able 
ro offer lots oi good advice on how to assemble such a system. 

The rrickiesr pan el designing a sprinkler system is improving the ris- 

Z , ‘ " k l " ~ -pnnltoLd JU, h,vc 

; rit T'T JT **“• Tl * trmbk -»«»f to puto 

“T*“ “ “ fa '8 ntd **'™“ omCMnul borders so rhe csL ,rc 

no, high enough to hold sprinkler heads above ve maW v j ' 

ers need supports standing about three feet ^ ^T 

(As mentioned earlier, the Naan 501U, aro C ° ntimetCrs ) above the soil. 

this for you.) One way to improvise risers^s to s F > ‘^ e ' ta kes care ol 

sprinkler spike into the end of a long piece of ^ ctlca P' shptt, plastic 

cenrimeter), white plastic pipe. Cut off the bottom^* ree ' c l uarcer ' incil ( nvo ' 

angle so that you can push it into the soil. TheV' ^^ pipc at a s ^ ar P 

rhnuigli a barbed push bn connector in i black * s supplied 

plasric supply line laid 
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, t hc soil; the white plastic pipe holding up the sprinkler spike carries no 
mM . r [fall this seems hard to imagine, spend some time at a supplier's, ham 
,[ l , r ] K bits sold there, and see if all the pieces don’t fall into place. 

Gardeners who know what they want ro accomplish can reach their goal 
without ideal equipment. If a complete, permanent, multiheaded sprinkler 
system chat corns on from a single valve is beyond your interest or budget, you 
,- m still achieve uniform irrigation with one good Sprinkler head on a call 
snnd supplied by an ordinary hose. Move it around rhe garden and run it for 
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equal periods in carefully determined positions. I did it this wap for ^ ^ 
few years 1 ran a trials ground (before my seed business made any ser J* C 
money)-1 made a stand with a sack of ready-mix co litre re, a five-gallop 
liter) plastic bucket, tour feet (120 centimeters) of g^lvani^ed pipe, ^ ^ 

fittings. 

Drip systems and microirrigation. ! do not recommend drip systems [ 0| . 
the home garden. I used drip tubes on my trials grounds from 1982 m lt ii ] 986 
simply because drip was the only way 1 could water extensive areas during 
daylight hours (my property had a puny well supplying a bit less than three 
gallons [11 liters] per minute). 

Drip tubes are expensive, even 
when purchased in 1,000-yard-iong 
(around 900-meter) rolls. They are 
also short-lived and troublesome, but 
at that time I did not care what it 
cost in money or effort to produce 
my trials grounds — I was growing 
valuable information, not food. Drip 
tubes are easily cut with sharp hoes 
or shovels, and emitter holes tend to 
become: plugged up at times, even if 
you have water filters. I his means you 
must carefully inspect rhe entire sys¬ 
tem each and every time you turn it 
°n. Drip lines also shift many incites 
from side to side as they expand and 
contract, so they won’t dependably 

Watet a ^' ne new seedlings. They 

se ) Vel1 ^ SS su ' ta ^ c f°>' germinating 
Drip systems are absolutely 
1 Wot kabl e on saili; j soi ] s b^use 

tile Wai>r t f 

sand w W r d ° Wn chcou 2 h 

soil chat the If areaS C ° Call f Jiy 



system. 


c ^iu root into. 
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loi 'g' lastin g dn P lines mi S ht he u ^tul for permanent plantings, 
g Ll ch as raspberries in heavier soils, but given a choice between drip systems 
in j sprinklers, I'd always choose sprinklers. 

Lardy new advances in plastics manufacturing have created a hybrid between 
drip 4rid Sprinkling, called microirrigarion, These systems use inexpensive 
3 nvv r "pressure plastic tubing ro carry water; cheap quiek-diseonneet fittings for 
comers, plugs, connectors, and tees; cheap plastic spikes to hold sprinklers; 
:ind miniature short-radius sprinkler heads with emission rates so low they 
are measured m gallons (or liters) per hour, not per minute. Micro irrigation 
systems provide an inexpensive and durable alternative under orchard trees 
an j i n vineyards. They are also being used more and more by homeowners to 
water ornamental beds around houses, and they are very useful in tunnel 
cloches ro keep plants watered for a few weeks until the cloche is removed. 
Micro irrigation bits come babble-packed (like screws and bolts) in garden 
centres, but if purchased thar way they are expensive compared to what you'll 
find among the much broader assortment housed in the shell bins of agricul¬ 
tural suppliers. If you are considering a microirngation system, he wap about 
getting uniform water application, And use very effective filters! The nozzles 

are extremely fine. 






















Chapter 


Compost 


I n Chapter 2 1 suggested using a soil-improvement program based on pur¬ 
chased amendments. Bur isn't this a book about raising food without 
spending much money: j have three reasons for saying what 1 did in Chapter 
1: (1) because as I write these words in 2005, these materials are still inexpen¬ 
sive and readily available; (2) because when people first start a garden they 
likely wont have had time to make compost; and (3) because even with an 
ongoing composting operation in place, using complete organic fertilizer 
(COF) or something like it is still an excellent practice. 

I repeat; Iced lot manures and composted chicken manure are widely 
available and seem inexpensive to most people right now, and industrial agri¬ 
cultural wastes like seedmeals and slaughterhouse wastes are also cheap. But 
il present trends peak oil, climate change, irresponsible monetary manip¬ 
ulations by central banks, competition over resources — result in the least 
desirable outcomes, then ordinary people will find it ever more difficult to 
afford to ear healthfully. It seems almost inevitable to me rhat the real (infla¬ 
tion-adjusted) cost of soil amendments is going to increase substantially* 
Composting is the alternative to purchasing. It allows small-scale food grow ¬ 
ers to make their own fertilizer, to manufacture"well-rdtted manure without 
the need to own livestock* 

I need to make three brief apologies before getting into the substance of 
this chapter* I write by speaking intimately to imaginary people sitting m 
invisible chairs next to my computer monitor* I always envision these people 

i y& 






cap. 


,is friendlyaccepting,understanding. And loi [his book most of my- \ n ^ 
listener# are new. inexperienced gardeners, feeling a bit bewildered. Up fT' 
chapter I have tried to keep it simple, starring them off on the rjo| ir r ' 
they'll discover by observation the rest of what they need to know. Bur rh 
subject of composting is different. Making low-grade compost suitable 
mulching ornamentals of fruit trees is not difficult. But producing C omp 0 sr 
that will effectively grow vegetables is a highly skilled activity requiring | Ut j 
work, close attention, and a desire to "see" what is happening inside the h 
This chapter cannot be "made simple/'and for that ! apologize. 

Arid the second apology. The subject of composting is a huge one. Fifteen 
years ago l wrote a book as big as this one that was only about composting 
There is no way I can talk about every aspect of" composting in one brief chap¬ 
ter, The techniques I am going to describe in this chapter are the ones most 
likely to result in success for the new composrer. If you want to learn the whole 
oi compost making, there are heaps of books in print on the subject, but be 
prepared to sort out a lor of contradictory data. 

Finally, please accept my apology for not lying to you, Many garden writ- 
ers present every kind of composting as being inevitably successful and easy 
portraying the icsuk, always, as effective fertilizer.This is not actually the case. 

ere are many composting pitfalls, Tf you can't afford to have your food gar- 
dening efforts fall tar s l lon 0 f yum - hopes, if y OU cant afford ro just shrug off 

5 ^ and hope it'll be better next time, von need the truth, 

thcSE ***** 1 su SS cst *at Fu read M* chapter more than once. 


up iSSSS ^ " d *** Because I nev J 
also use wcll-decomposcd fadiot m'C TT ??* ! "' dcn ’ s n “ d tor bumu: 
I buy feedlot manure because, like nT W ^ ^ an ° tlier torm olcom l u ' 
tilth and provides food for a healthy stabb “ S ives [ he soil bet 

mals, and microorganisms, whose aetivuiT^T ° f vvorms > Tm Y soil ;1 
hmlthy. Compost also supplies plant ^ P Ul 

1 1 llls ^St function could be performed by f m lb • soi ' more ^ erc 

*>wn compost nor the feedlot manure I purch =«. ' nstca ^ - ) Since neither i 
cuts ro grow a really abundant garden, I also f«d myv^ 0 ^ pkm m 
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Tlu^ approach seems inexpensive and practical at djti fime, Each year my 

_! ^ through about three 50-pound (25-kilogram) sacks of seedmeal, 

^ 0 f mciitmcah one oi' kelpmeal (and the price of that always makes me 

.. _ r t wo hefty little sacks of high'phosphate Peruvian guano, about 
wince K one * / _ 011 ° 

•)' iunds i 10 kilograms) of ordinary agricultural lime, the same amount oi 
- | 50 pounds of dolomitic lime. In 2005, the cost of all that came 

Tindex $300. This expenditure grew about $4,000 worth of veggies if their 
■ ue is ca lculared according to what 1 would pay for them at the supermarket 
. rhr L . x ict nme 1 harvest them, which is an entirely unfair comparison. Still. 

S tending$300 to produce an underpriced $4,000 seems a great exchange. 

SP " So each year I cheerfully pay out that $300 to maximize the nutritional 
dualities M output) of my garden. But if my local farm supply store could 
T obtain the ingredients for COF. or if I could not afford them, 1 am glad ro 
know 1 could grow almost as good a garden, producing nearly as numnous an 


outcome, by putting out the effort to 
make high-quality compost and buying 
only a couple of bags of lime that would, 
at current prices, cost me about $20. 

Why compost? 

Nature recycles. F.verything that grows 
will eventually die, tall to earth, and tot 
or will be eaten by large animals whose 
manure fills to earth and rots. Eventually 
the animals themselves fall to earth, and 
their bodies rot. The only example df a 
natural process ! can clink of chat does¬ 
n't seem like recyclingis when dissolved 
mineral nutrients end up in the ocean, 
which seems to he a huge permanent sink 
for nutrients. But even oceanic minerals 

recycle over geologic time, 

* Nature has designed wild plants to 
be capable of growing lustily in soil whose 
rather low fertility is stably maintained 


Why do I say my veggies are 'underpriced' at 
54,000? Because 1 am not growing stale, fla¬ 
vorless vegetables. And no allowance is made 
for the superior nutritional qualities of my food 
Over the last two decades, according to official 
us government statistics the average nutritional 
content of industrial vegetables has declined 
about 30 percent. And 20 years ago supermarket 
veggies still weren't the equal of home-garden 
stuff. I have no doubt that what I grow is at 
least twice as nutritious as the stuff * >be 
supermarket and is easily worth S8.000. 

That figure is still an undetstatement. 
Because I have been well-nourished for se eial 
decades, I need little medical attention, even 
though my body has arrived at its mid-60s 
Entirely disregarding the dollar cost of stefcnea 
Ido not disregard the costol the suffering. Add 
that to the value of my garden s output- ■ 









...ml, wring on iff 1 hW 1 » LI “P“ r 2 tow v„. 

by ^ ^ , vigor of wiId plants, have come to require higher level, lif 

eca bl«. 0 f te n, higher than natural levels of organic matttr 

nutrients m t a _ , ing countries consisted of clearing the fo re: . 

Early larmingm J! ^ du ff, a thick, halfwitted layer of leaves, bark, and 

and then turning ^ duffi5 [hc f orest s capital accumulation of centuries 

*”—^ rf* ‘t*f* *7-1 

g fertility Abundant harvests could be enjoyed — for a while. But 
“ 5 Z At MWI nwrto. fffcWo. from *« #*»* «% leaves, wid, the 
’ of soil nutrients as crops were sent to market, and wwhou, the add**, 

4 , imnLir£ - produced by all the animals (including the humans) eating chat 
food soil fertility decreased, and all too soon the land was "worn out." 

In this industrial era, exhausted land has been temporarily restored to 
heavy production by the use oi chemical fertilizers. Were it not for the use of 
fertilizers, most of" our croplands would be consideied woi n out, and almost 
any soil a vegetable gardener uses these days may be too i n fertile to grow most 
kinds of vegetables. So increasing soil fertility is the gaidenet s 


m im rcmcrtHH 


Mulch gardening 

Since nature maintains fertility through the slow surface decomposition of 
organic materials and does not dig (except if you count r lie slow activities of 
worms); why not copy it: spread organic matter on top of the soil and let it rot. 
Will doing that grow a veggie garden? The answer is a qualified yes. It will 
grow veggies in climates where the soil freezes solid in winter mid where sunv 
niers are hot enough to rot the mulch rapidly. To get the best possible result 
you have to mulch with something rich in plant nutrients like alfalfa (lucerne) 
hay or pea straw, or else fortify Infertile spoiled hay and autumn leaves with 
strong manmc or heavy sprinklings of the same seedmeals chat make up COB 
1 fere are some more negatives* 

‘ The mulch is always in your way. It tangles the hoc but fails to complete!}' 
^ weeds from emerging. If you're mulching on the cheap, with 

seed Y m ^ Hn y ° U arc ^“tancously sowing huge quantities of g t;1!,s 
,y , 11 | ... en( f U P s P cl iding more time patrolling for weeds than y°u 
^ V c m nw mulched and learned instead how to properly sha r P cn 


mg 

osr 


. fvluIching keeps the surface moist but does not, as cla 
enthusiasts, significantly reduce moisture loss. Soil T .^ mulch 
as plants transpire Water, not as the sun shines on b^TZlh 1 

. Mold led ga rdens arc slow to warm up in the spring. 

. W ith permanent m ftIch ing, so much leaf and straw residue ; t K ■ 
into the garden that the soil’s nutrient ratios are inevitably nut 
ance . Consequently, the numticnal content of y our veggle$ 

. if your garden is larger than a postage stamp in the middle of a hi la 
that easily supplies heaps of grass clippings, you will have to haul foSj 
deal of bulk to maintain the mulch. You'll do so much hauling, in faet^hl 
it almost becomes a necessity to own, fuel, licence, maintained pa) the 
insurance on a pickup truck. If you don't own one, then someone willing 
to haul for you lias to own and use one on your behalf. 


* And in mild-winter climates, after a year under permanent mulch die gar¬ 
den becomes home to plague levels of small animals that proceed to eat 
most kinds of vegetables, especially seedlings. I tried mulching in two dif¬ 
ferent mild climates, which is why I do not recommend this method 
where the soil doesn’t freeze solid in winter. 


Ir works out to be less effort and tar more effective co heap-compost enough 
organic material to maintain soil humus at healthy levels and then use some¬ 
thing like CGF or poultry manure compost as fertilizer, when needed, on 
medium- and hjoh-demand vegetables. Mulch gardening does make sense to: 
someone who is weak or whose physical mobility is restricted, someone like 
0 - ye a r - o 1 d R u rh S to u t, the a u t h o r o f G< s nfe 1 1 ing VV if J io u t ■ M>rk, wh ich starred 
die whole mulching mania, someone too frail to wield a shovel or hoe but u ho 
ean manage to carry a Hake of hay to throw atop a weed coming through and 
w ho can afford to get someone to haul in and stack multiple tiuckloads of 


spoiled hay bales for her. 

Mulching? I Ve been there, done that! If you want to reinvent 
a lot of gardeners do. I reinvented quite a few wheels m*ML 


the wheel- 


bon to nitrogen ratios 
You 


w. mu i t ciuua 

predict how any particular material will behave vdien b 
^ and how well ' - -- * * 1 ~~' br ^ * 


can 
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how much carbon (carbohydrate) ir contains in relation to the amo lmt 
nitrogen (protein) it contains (sec Figure 7.1). This is called its carbo n . ni[r ° f 
gen ratio, sometimes written C/N or C:N. Not only can every deco mpos '^ 
material be compared with every other by its C/N, but there also 
absolute standard of comparison — rhe C/N of soil. n 

Except in the driest hottest deserts, where the earth contains no org ani ._ 
flintier, all soil contains humus, rb<. srah!c icsidut oi dtLoniposed organic iw-,n 
ter. Humus is n complex substance hi^hh lesistnni to iiittliei deconipositjQ^ 
It does eventually break down complerdy and vanish from the soil, hut 
happens very slowly. 

Soil humus has a carbon-nitrogen ratio oi around 12:1 in every climate 
in every soil. Amend soil with something decomposable and die amendment 
will be converted into a far smaller quantity oi humus, il the original C/N of 
that material is higher than 1 2:1, the soil microbial population will "burn its 


Carbon nitMen ratios 


412:1 


±25:1 


±50:1 


± 6:1 

Bonemeal 
Meat scraps 
Fish waste 
Rabbit manure 
Chicken manure 
Pig manure 
Seedmeal 
Tankage 
Hair/feathers 


Vegetables 
Garden weeds 
Alfalfa hay 
Horse manure * 
Sewage sludge 
Silage 

Cow manure * 
Spring grass 
Garden soil 
Comfrey leaves 
Coffee grounds 


Summer grass 
Seaweed 
Legume hulls 
Fruit waste 

Grass hay 
(green) 


Cornstalks (dry) 
Straw (cereal) 
Grass hay (poor) 

Cardboard 
{corrugated) t 

free leaves 
(deciduous) 

Autumn grass 


+ 100:1 

Sawdust (500:1) 

Paper (175:1) 

Tree bark 

Tree needles 
(conifer) 


4 Containing no bedding 

t The glues used contain a lot of nitrogen, lowering the C/N compared t0 papet 


Figure 7.1 


, ar hon for fuel while preserving the nitrogen until the C/N lowers to match 
thar of the surrounding soil. At the end of this burning off there will probs- 
bly be a higher level of humus in the soil then there had been before the soil 
was amended. In simple terms, the soil becomes healthier and will have better 
tilth. Also, once tire average C/N (soil plus amendment) comes close to 12:1, 
die plant numuus that had been contained tn the undecomposed organic 
matter become available to plants growing in the earth; again in simple terms, 
the soil becomes more fertile. Why did the soil not become more fertile imme¬ 
diately? Because until .dl the amendment is eaten, the soil microbes assimilate 
the nutrients and withhold them from the plants. 

il’ soil is amended with organic material having a C/N lower than 12:1, 
rhi- opposite happens. To increase the C/N to match char of the surrounding 
soil, different sorts of bacteria will convert the surplus nitrogen to ammonia 


gas. This reduction of nitrogen content continues until the stable desired ratio 
0 f humus, 12:1, is reached. The ammonia is almost instantly converted by 
other soil-dwelling bacteria into water-soluble nitrates, first-class fertilizer 
that makes plants grow fast. The resulting higher soil nitrate level also encour¬ 
ages soil microbes" to multiply. More of them means they more aggressively 
attack humus. The end result is a soil with a slightly lower quantity of organic 
matter than there was before this low C/N material was mixed in.This loss 
of humus is also what happens when chemical fertilizers are added to soil, 
which is why organicists are so strongly opposed to the use of chemic s. 

This deserves to be said again. If we put something into e so w 
C/N below 12:1. whether ir is chemical or‘ organic, the consequence is ^ 
immediate formation of nitrates. The plants rapidly start growing lastet. bu 
when it is all over we have slightly reduced the soils humus conruit. ,1H ‘ J 
a less-healthy microbial population and poorer tilth. 1 we ^ 

C/N organic matter in soil, the result is that soil micro res co-opt 

other plL P*«‘ **«•**• OTd " -***! TZTZZ. 

a time the pW h* «* » 1 ’™ *f b f k “ ) f Jl > 

incmed the rife horn* W »* «“* ** * ** 

sition, the plants grow better than Ixfoic. , ]t ra kw to 

r- u l. hiaher rhe C/N of the amendment, rlu longer 
Finally, the nignCC rne , , vvt . have to 

i 1, j n Tcr t hc s;oil chemistry is disordcua, me ^ 
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ha W been wrecked for .in entire growing season or even I 
were heavily amended with high C/N materials. 


0n th f 


Sheet composting 

Here's another good idea: Fertilize by spreading a layer of nutrient-rich de 
posable, organic matter atop the soil and then shallowly digging it in *n ■ 
rot much faster when they’re mixed into well-oxygenated soil tln n ,.j 6 
they’re merely spread on the surface. This method, called "sheet compos ’ 
will grow a good vegetable garden — if you do it far enough in advance tht 
there is rime for it to decompose before planting time. And if you are sh cc - 
composting Iresh animal manure, it only works well as fertilizer if you spread 
}n<k manure and, in hot sunny weather, incorporate it immcAiatdy after spread¬ 
ing it. In a personal e-mail, a Texas fanning consultant 1 am acquainted with 
said of this: 

Tl.ro,. mature on [h e mp ifc grou „j on , coo| ^ w , thout winJ 
»d the «,un ought held for several day,. Put the Mmc ma „ ure „„ 

b ground 9 8 Jeg tce mMx M ^ day M<J ^ x 

rZ” t r? 0 ”,' Val “' S * <-* »i* ... 

x i * poss,bic -* * 

conversion. ' mMS rhc &gfcat efficiency of 

Farmers raising livestock frequently sheer- 
accumulation from the barn or loifm r com posr. They haul a few days’ 
parr of that land, and immediately djf- ^ *° 3 s P rea< i it over a small 
month or so, they fertilize an entire field ° t0r '^ ’ r ' n - Over the course of a 
In the North American garden vo 

T *" -be fo re few spread fc J2T V* '* * lo><1 «f fresh manure 
'berr wouldn't be, huge lo», „f ni ‘ 5 ^ *S * h. At this cool season 

•+Z *+* » ■Hr in grass ha/^ ** — bur It if 

expensive. Short gras, dipping, and le. v „ CW T“ * J W«ble but mighty 

2 f, gg :" 8 “ ** C/N vegetanon. £?£ J T Bu ‘ * feufe 4 
needed ,0decomp™,i,depend,on *.*euj* of 


ri n 
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. The thickness of the layer 

, The average C/N of the material at the start of the process 
. The preexisting fertility of the soil 

. The amount of time the soil will be reasonably warm before you need to 
plant it* 


Immediately afrer the blanket of decomposable material is dug in, the soil 
ecology begins to consume it, Microorganisms multiply incredibly rapidly on 
this new food supply. If the soil is warm, in a few days they'll be going ar the 
material in much the same way yeast fills a brewing vat. These microbes 
obtain the raw materials to construct their bodies by gobbling up almost ail 
the available mineral nutrients in the soil around them, nutrients that plants 
would otherwise use to grow with. The microbes especially need nitrogen 
compounds to form proteins, but they also need all the other usual plant 
nutrients: ]. hosphorus, potassium, calcium, magnesium, etc. In other words* 
when unde composed organic matter is mixed into soil, even though that 
organic matter contains a lot of plant nutrients that will become available after 
decomposition, these nutrients are not soluble, are potential, are not available 
yet. But the organic matter creates a microbial bloom whose need for nurri' 
cuts is so gjreat char plants growing there are deprived of nutrients. 

Strange, isn't irl You sheet-compost to fertilise, but for a time the soil 

. tit it l 1 


becomes less fertile. As the microorganism population busily burns the carbon, 
they also incorporate plant nutrients contained m the organic matter into their 
bodies. Microorganisms are more aggressive than plants in this respect. They 
get what they need first. Only when rhis new food supply lias been almost 
inrirelv consumed Joes the population of decomposers begin to die for lack 
rf fuel. At this point the plant nutrients held in bacterial bodies are released 

back into the soil for the plants to use. Some of these nutrients will be simple 

tin i f l like those diO-f-Stc applied. OS fertiliser, But souit 

water-soluble chemicals, much hke ok . Fr , , L . . 

ci ,,i | r .r' ml j ex organic chela res that nourish me punt* 

af them will be m the for moriomp & 

i ■ : h humans To be fully healthy, to achieve the highest 

much as vitamins nouash hunia - j . j 

nutritional oual.ty for the humans using them as food, vegetables need toassim 
auttmona! qual, > ^ p rom decompos.ng nucroorgamsms. 

*« composting depends on soil temperature. In modem., or shot.-se 











climates it goes slowly m autumn, does nor happen «t all d uring 


resumes 


in spring, arid by the rime the land has Warmed up enough 


to 


heat-loving crops, # decomposition pm® will almost certainlyT^^ 
completed — unless the material being sheet-composted started 

still 


excrem 


emely high C/N. In early spring, because tussive decomposition u 


going on, chitUoldi m Vm cr0 P s nu V nor " dL s " ,tl With 

freezing winders, avoid aurumnal shefcr composting on beds vv!i ere 

crops will be going in unless youre using low C. N m.itmii and m ^ 
much of ir. Where the soil, does not freeze or chill too severely during winter, 
sheer composting goes on much more i jpidk, u.ius.s im u is sawdust (lncrcd- 
iblv high C/N) mixed into rhe manure. 

You can sheet-compost m spring or summer it you can afford ro have 
some land out of production during die prime growing season In warm sail 
it usually takes around six weeks tor decomposition to prove* d to the point 
where vegetables get the benefits of all the nutrients added. I virs six weeks it 
the average starring C/N of what was turned in was no higher than M):l and 
rhe layer being amended isn't over an inch ,2.5 centime re rs thick. 

A few more cautions: 

* Gardeners in well-rained-on regions who depend on sheet composting as 
their main or only method of soil improvement should spread lime along 
with their compost material. Fifty pounds (25 kilograms) ofordkiacy agrb 
cultural lime per 1,000 square feet (100 square meters) will not cause 
overtiming. Its even better to spread 50 pounds of an equal mixture of 
agricultural lime and dolomitic lime per 1,000 square feet. Add lime at 
t at rate every year, or at least every rime you sheet- compost. However, 
eware if the manure is not from your own animals: it may have already 

e„ w„ , W oft* fa.odor co „ [ro|i Jnd t|K . * 

too much lime for safety. 

4 "kkc soil iji new garden sites will pnr rixtscs■ 

enormous mirmb^l l t" ln enough nutrients to build the 

enormous microbial population needed to rapidly A. i „f 

mW If you're shcet-compos,™ m s „„ a „ y 0 

low-potcncy horsc/Wsheep mamire more t , ** g "T. n ’ tW ' s P r “ d 

**» thick. Avoid having art bedding marc!,)"/", 

7.1 explains wh„. Dorft a ** 
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w oody grasses of late summer on a brand-new piece of infertile ground. 
These materials also have a high C/N (consult the table). Do lime. 
Calcium and magnesium are just as viral ro the formation of microbial 
protein as they arc to malting plant protein. 1 wouldnt like to have my 
readers discover in spring chat their sheet composting had not finished 
in d that nothing would grow well until midsummer. This is a common 

catastrophe- 

lc is nor wise to sheet-compost with poultry or rabbit manure; these strong, 
low C/N materials .ire best used as fertilizers. Plants will grow better lmme- 
di irely ifter low C/N materials are mixed into soil - if yon don’t mix in too 
much and end up poisoning the plants. However, if you are sheet-com¬ 
posting leaves and dried vegetation or old dried manure, and the average 
C/N of this stuff ss high, the average can be lowered a lot (and the whole 
composting speeded up considerably" by including a thin layer of poultry 
or rabbit manure. It is die average C N thar determines the outcome. 

Sheet composting is risky. Before you incorporate organic matter into soil 
is is safer, and the outcome more certain, if you decompose it first so its C/ * 
is lowered until it approaches 12:1. This is done with heap compostmg, whte 
ill be explained later in this chapter. 


\V 


Temperature and decomposition 
i to* .ilrc.idv mentioned ,h* fr ^organ* 

mm *. * •* 223*3 2* mm. 

Jl>u H , | rtPWJJ *-^ m) , L War S p«dsW 2ro 4.6. 

[mm 2 to 4, 8, l&f I- * mC chemicals and 

8. 10. U). It is not quire that simple.Jiowem. m usually 

enzymes are not able to withstand htgh ^ ^ 

destroyed at around 120°F (50 C): a h sl ‘_ ^ ^ vvork m 1 steaming 
brewers malt into a sugary' wort or the enzyn ‘ (68*C). If * 

hot compost heap, can handle 

horrer tal <«**« ** mu ‘* *?£Z1 










for sample. »»' W **** *“ 75T ( *’ C > »«ged 0 . 

24 hours. Decomposition is slow at that tempi unm, so the release of n 

cnts in the mu[ch is slow. A s.x-md,-clock (15-cennmetcr) layer of spoils h " 

or grain straw |ighr take a year to decompose at the average year-round ttm 

peramre of temperate climates, both because of low average temperature* anJ 

also because only the material in direct contact wirb the soil is decoiJip osi 

at any significant speed. There will not be many plant nutrients being $ 

But suppose you rook the same amount of hay befoic it spoiled, passed !r 

through a cow’s gut. and then spread the cows manure (and urine) and sheet- 

composted it. All that material is now in close contact with the soil. Jt was also 

thoroughly mixed with the cow's digestive enzymes and inoculated with all 

sons of intestinal microogam sms. In this case, the process of decomposition 

is pretty much completed in only a few months, even in the chilly soil of 

spring. The nutrients are released much faster and the soil becomes much 

more fertile, 

Whcil is l his tiling tolled < (impost ? 

Composting decomposes organic materials before they are put into the soil so 

L'hey have become instant plant food. Compost contains large quantities of 

recently deceased soil microbes, vyhose nutrieiit'rich bodies are virtually water 

soluble. It resembles loose, dark brown soil. With luck, it is mostly humus. 

Ilils sort of compost only forms during an intentional, controlled, microbial 

lament, much the same process used to make beer, wine, yogurt, sauerkraut. 

vincg.li, aged dictscs, 01 rempeh. hood fermentations arc delicious, but only 

when made with precision. Ferments can also be done casoallv, with highly 
erratic results, it is the same with compost. 

For the ultimate erratic” r -,U.. 

wine. Grandma Amu 

Holy Days. A month b,fo« *, J 2“^£*» wil “ ** *» ^ 

fresh purple Concord grapes and crash tl V*^ buy 3 — P° lmds ° 
mixmg bowLThen everything - skins, seel t—" ^^ ^ ^ 

red with a piece of cheesecloth to keep the'fr.,- bowl ~ waS COV ' 

the kitchen counter. It was too early in the ycarTd **-° UC ' TllC b ° wl 
so unless the oven was going, the temperature Cl^m Hr ‘ ng cbe coaJ (umacc 
the same as whatever the temperature outside *" 1U ' 1cn Was pretty mud 

tL W3s that pear. Wild yeas 
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. _ i rbc: skins c*f the gi apes tlicm.scives^ so, of course, the yeast was dih 
" _ fVcr y year. The sugar content ot the grapes fluctuated wildly from year 
because sometimes they were purchased before they were fully ripe 
1 j m . of Rosh Hashanna was calculated on the Jewish lunar calendar, so it 

1 u be any rime from mid-September to mid-October). If the juice seemed 
j. nr[> Anna might add a cup of white sugar. And of course nothing was 
... { before she started, so all sorts of other microorganisms contributed 

, btmcnt.uion. including the ones rhat make vinegar. The mash would 
bubble away for a few weeks, and then Anna would pour it through a strainer. 
W’irh m ost of the sediment removed, she would pour the raw wine through 
|- lAV layers of cheesecloth to remove the fine particles, then pour it into an 
old whiskey bottle. If this wine sat around lor only a week or two before the 
bu. Holy Day meal, it wouldn't be roc vinegary when we sipped it m tiny 
classes. You may be sure that no one drank more than the required minimum 

co sanctify the event. . . , 

Serious winemakers would never do as my grandmother did. I hey precise!) 

rc .„il.„c every aspect of the process - the temperature ot the 

,h'e es.ic, siiy.lt content, the sterility of every utensil. They ™dd carehilh 

Klee, a pure'strain of *681 to suit the type ol wktebeing made. And despim 

all those controls, the result still varies, which is why we have gourmet«® • 

zincs and wine experts, ^ Some 

People who make homebrewed beee know enctly what 1 m«m S 

I I - t‘ lllv foul Oh if you raise the octane high enoug 

lionacbrew is really roui. on, ) ... . d eider dees 

sup, it'll get you drunk, but it'll have a sou, aftertaste. 1 M ^ ^ 

when it is made with baking re.,sc. and if ^ Jdlfutty 

you',, have a setting head the |M-»» 

with the best ingredients, then ag ■ ^ b har you can hardly 

pop the cap, can be so superior to most industrial 

stand to buy the ordinary stuff. between a talented vint- 

Let me undt.tst.ore me flVCwapicte 

net's wine or a proper homebre w mat eria]s — regulation of 

— 1 * *i - ** *• tr: ^ 

sugar content, rh P ^ ^ * few ^ miseate# while tossing 

same is true ol nuk g I . • and let it work, you H 
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gardening W 


hen [T counts 


„d up «h compos. 4 » B “ f 5“ ' h f •^ ^ 

Z^afewi »# I“" ■ bc . .m 

every part of the process. 

This reality has been hidden from home gardeners ro a degr 

because the organic farming and gardening movement 
. .^^A 1m rim t* 1 Q40s: box Drop. 


.- f 1 nat s 

ecause the organic farming and gardening movement was fomenting a ^ 

revolution when it first started in the 1940s. For propaganda pur-po®, it ^ 
m 4 1£) se em that all compost was good compost, and that any compost w 0u i. 


Analyses of various composts 


Source 

N% | 

p% 

K% 

N+P+K% 

Ca% 

C/N Ratio 

Vegetable trimmings and paper 

1.57 

0.40 

0.40 

2.37 

? 

24:1 

Municipal refuse 1 

0.97 

0.16 

0.21 

1.34 

? 

24:1 

Municipal refuse 2 

0.91 

0.22 

0.91 

2.04 

1.91 

36:1 

Municipal refuse 3 

1.1 

0.6 

0.9 

2.6 

2 

7 

Missouri tree service (wood waste) 

0.4 

0.06 

0,2 

0.6 

1.13 

88:1 

Missouri farm 

1.8 

1.5 

1.4 

4.7 

2.35 

24:1 

Missouri home garden 

2,1 

0.1 

0,5 

2.7 

0.16 

21:1 

Gainesville, FL, refuse 

0.57 

0.26 

0.22 

1.05 

1.83 

7 

Garden compost A 

1.40 

l 0.30 

0,40 

2a l 

? 

25:1 

Garden compost B 

3.50 

1.00 

2.00 

j 6.50 

r 

10:1 

CA commercial forvegA 

1.6 

? 

7 

4.2 

? 

15:1 

CA commercial for veg B 

2,0 

? 

1 

6,8 

7 

13:1 

Foultry manure compost 

3.9 

? 

7 

7.6 

7 

7*1 

Poultry manure compost 

Poultry manure compost 

3.6 

4,0 

2,5 

2 fi 

1.7 

"5 fi 

7.8 

6.94 

7:1 


4 iU 

i.9 

10.5 

1 7.14 

7:1 


Note: These figures have been gathered from various sources over 
vided data for all columns. 


many ye ars; 


not all sources pro- 


triune "N+P+K%" Is. useful gauge of overall rileririhrita. 


Figure 7.2 
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. r job at growing food-The lie was told so many times that those telling 

1 * ro" believe it themselves. But if compost is going to noticeably improve 

" tJ,n vt |, of most kinds of vegetable crops, it has to have a nitrogen concent 

t " c “ K 0 p j 5 percent and a C/N no higher than 15:1, and it must contain sig- 

;>1 f inl ,nmts of phosphorus, potassium, calcium, magnesium, and trace 

. |i ? t u c r i e hc proportions. Not all composrs do; most, in fact, don’t, 
minerals, ail m ^ 5 1 

as shown in figure 7.2. , , . . . . , 

please notice in the table that municipal refuse compost rsnt potent 

h ‘ for vegetable growing. That's because much of the material going into 
7 n : S ' is p ap el . and cardboard, chipped tree trimmings, and other woody 
' U m All these materials have a high C/N, and the average C/N of the heap 
when composting states exceeds 50,1. After much hearing and watetmg and 
turning and shrink,ng and rewatering and turning some more, the C/N drops 
c 1 15-1 In other words, far more than hall the carbon has disappeared. 
Whv "far more" and no, exactly half the catbon as those numbets might sug- 
Because the way municipal compost is made causes most of the nitrogen 
m disappear as well. The final weigh, of compos, will be only a trny taction 
of the Lung weight. Thus municipal composing, portrayed as so y pus 
actually is a huge contributor to 

Municipal composting operations hnd it impossilw g * 

.heir product. Ultimately its destiny is to be mulch g 

deters to accept then pic w , nil in homeowners yards 

-jarsrr-fi:- * - —- - ~ ,: 

^Ztomd classift as low-grade compost, batch suitable 

contains around 1.5 percent Dieoogeuetgoubuu- m^ ^ ^ ^ fcts 

and its total of N + P+K is under P elLL * a quarter to ahalf 

1 II l • aII-Inw demand" (see the sidebar m Chapui - ■ 

" Tt^i grow healthy 

and soils, what 1 would previous paragraph. Medium- 

to die soil ac about the san ■ • • Ini a N+P + ^ 

: Compos, contains more like 2 p«- N+P 






































m high^envmJ Wgetfo any sod and climate, u^g 

f nle source of fertility the high-quaky compost youd need w , uj , 
r Nitrogen content exceeding 3 percent, an N+P+K exceeding 6 
{S "fair amount of phosphorus m that 6 percent), and a C/N no hi^ 

^Lu notice char 1 kept qualifying my statements in the three p, CCLX| _ 
• m paragraphs by saying "most soils and climates > Thats because. as * ith 
every other chemical reaction, the release of nutnents from compost dep^ 
on the soils temperature. Some places, particularly maritime climates, ha* 
rather cool summers; their soils never do get warm. There, you nee d to Uic 
somewhat larger quantities of more potent compost to provide the high levels 0 f 

nutrients required by high-demand vegetables. If you are compost-gardening 
in a cool climate, the spring and early summer garden tends to get going rather 
slowly because die soil hasn’t warmed up enough to begin cooking the nutri¬ 
ents out of decaying organic matter. In situations tike this, you will do better 
using concentrated nutrient sources like COF in addition to amending com¬ 
post or well-decomposed manure if you want to enjoy .1 good result with 
high-demand vegetables. 

In hot climates organic matter rots quickly. In really warm soil it is possi¬ 
ble to get an acceptable result growing high-demand, vegetables with only 
medium-quality compost. 

Making low-grade compost 

It is difficult for a vegetable gardener to avoid making a compost heap. 

Composting was once prohibited in many cities because it can breed vermin 

vhen done carelessly,but now municipal governments encourage it. II the goal 

' qua!it) compost, the practice is thrifty and almost foolproof. 

M ° ^ atCer a gardener does or doesn't do, a heap of plant waste 

*r eventua J rec / cle trs dl into something resembling soil. Even a huge heap 
oUawdust beside a defunct sawmill wiil glven ha lf, 

Composting in bins 
Mainly foe aesthetic 

compost in some kind ^cy-dwelling and suburban hameowm'v 

inei.Thcie are. various prefabricated design^ 
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rtV a rc simply an open-bottomed plastic cylinder, f our ro five ^ ^ 

acro f “ 1 6 IZ 2? centlmct ^ high, sometimes 

Zcr and usually with a vermin-proof hd. The best of these have an opemn , 
b,g t bottom large enough to insert a shovel so the process can go on contin 
' lT 1 i v . Lawn and garden waste and kitchen garbage are tossed on top as they 
U ° U ejr . Sometimes water is added if die contents get dry. The container heats 
4PP u ’ tr l e or a lot depending on what is put in, but it never heats all the way 
Up ’ a, un less the whole thing is filled all at once with a uniformly low C/N 


^'sturc The contents usually shrink and settle rapidly enough that there is 
‘ , on top for the next batch of yard waste. From time to time a bit of well- 

‘ j m aterial can be shovelled out of the access port at the bottom. If it is 

I'QUECd ' *■ j j i 

, ;*hr the box keeps rats and mice out and there is next to no offensive 

done ngntt / . . 

: 1 v except, perhaps, for the tew moments the cover is removed to add new 

material 

Is the product of one of these bins effective enough to grow a great veggie 
l ij 1 , j tsc jfj Rarely- But it will grow nice flowers and shrubs. Usually 
irU ch wood)’, decomposition-resistant stuff goes in. Even if the user has 
ser.se to avoid putting in woody wastes, the whole heap doesn't heat uniformly. 
There's usually a temporary hot spot just below where the newer materials are 
added. This area then cools coo quickly to ferment properly. 1c is awkward to 
turn the material in order to loosen it and allow in sufficient ait. The final 
result lacks potency and may lack mineral balance. Gardeners making this 
kind of compost and using it in the veggie garden will do far better it thev a so 
use COF or sacked chicken manure, as described m Chapter 2. 


Tumblers 

Another device sold to conscientious city and suburb garduie.. i 
post tumbler. You're not told in the propaganda for these expens g , 
that the drum may rust out. But the most negative thing a ^°“ C c ° mp . , 
bk i rs is promoted as their most positiv e mature l - nk. the 

every time you visit the garden you (almost effortlessip sc t ) y ^ r0 tation 
handle half a dozen rimes, which rotates the ban el onu arc u ^ a , s& 
daily loosens, lightens, mixes, aerates. This makes the 
go quickly, taking just a few weeks instead of months. A C0 nipost in 

’dea... when you read the advertisement. The tumbler ' s 






ill batches, 


rti|. 
niL'nt, 


s , which is how most garde,nets ^annulare cfomposmblc 
i t ^iinibtincF about? 

S to *«» ,lur d ’ e , , '-“ e . T"^, •’ «»w* 

.„.: „ won d the minimum pessary), rite lower its value as % n 
KJ p ib rut ^ vj?djffereriE( | dta) 1 will consider .1 mmhler to be a eonveni] 

.«yding «*kto*to ** "’“"“H M 

not , producer of the finest garden fertilizer And should you compute the 
I • ' 0 r (eC ydm<- with one, then add to the cost of buying a tumbler the p„|. 
luLon and Lrenevvabilicj' of the resources used ro make the short-lived 

thing. 

Grinders and fast compost 

When I |rasa novice gardener,! read and believed glowing reports about U 
Fast Compose in the Rodalc Company s niaga^me. [ pineliasi. d \\ h,tt 1 div 111 c.d 
(from the magazine ads) was the best tedder-grnider. It wasn't cheap, It 
never occurred to me at die time that maybe the reason the magazine was pro¬ 
moting fast composting was because it had so many advertisers selling grinders. 
Maybe you, reading rhe next paragraphs, wont buy one. As I said earlier, my 
lather told me die cheapest experience people can get comes secondhand — 
if they'll buy it. 

The idea behind grinding is that the smaller the size of particles in the 
heap, the faster it II decompose and the hotter it 11 get — if turned frequently 
And its a lot easier turning a heap of fine stuff than it is to fork over a heap of 
stringy material. However, one of my Internet acquaintances, who once ran a 
commercial composting operation, told me, "Research has shown conclusively 
that compost heaps that get hotter than about 1S0°F [65“CJ lose heaps of 
valuable nitrates and burn out too much carbon. If the material Ins been 
cured at about 155*1-' [ 68 °C] for several weeks it off 

and rarhnn rfi rtV \ l Tl ofhgasfcs methane, ammonia, 

arbor, dioxide. These gases contain the bulk of the nutrients What is left 

(or rhe same time period » J ZV® t,n <* *" 

kind of compos, pile - *hat poo get «HU be ? ° Cmrs wi * *" 

could dispose of organic wastes by combining, a how cfficicntl y you 

Home-garden-sized grinders need hefty, H turaWcr! 

is hard, brutal work for both machine smtf „ ' lu S2' n g engines. ( Rinding 

* operator. The machines need a lot 
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. rUn renance and parts replacement. I never lound grinding robe pleasant; 

f T tracer needs ro wear gaggles, gloves. aiK l ear protectors, and may 

I,K ?, ;1 [ or of dust. Instead, why nor take it easy? Save the gasoline. Don’t 

brU ihutc to the unnecessary manufacture of short-lived machinery. Let the 

L \ heS in a n ordinary heap do all the work tor you at a slower pace, at a tem- 

n, C , j at doesn’t ruin the value of your product, 
p.c 

Medium quality cumpostThe once ayear heap 

■ f r better to compost with the intention of making something I would call 
" lediun uality." ;f y 0U h avc no livestock (except perhaps a few chickens:, 
nid if your garden is under 3,000 or 4.000 square feet 280 to 370 square 
-A , »'ii l-, av e better results if you build only one large compost heap a 

nicrersj., u * , t 

In temperate climates, the most convenient season tor this is early 
autumn, just after the summer crops have been cleared up and the deciduous 
trees (if vou have them) have dropped their leaves. (If you have livestock and 
a larger garden, or a hig lawn contributing a lot of grass dippings, it might be 
best\o stai r a new heap every rime ® accumulated sufficient material.) 
(However, you’ll have a tar healthier lawn if you allow the dippings to roc in 

place instead of removing them.) 

Here’s what 1 do. Starting in late autumn. I steadily accumulate new 
vegetative waste, and kitchen garbage mro one great stack of plant marena 
that I encourage to drv out over the following eleven months. If anythmg^ 
more than a foot (30 centimeters ' long. ! use a sharp machete to . op i up 
into smaller bits while it is sail green and tender. This d because tongs n ff 
pieces will later fee painfully awkward to turn over. This maten • ^ 
by a Large addition from the autumn garden cleanup, is rut gets vomp. ^ 

1 mv, a country gardenetwith no neighbors eo^laiumgabout^^^ 

of dry vegetation, so 1 can spread all 

in the order that it appears — pea vines, the eon 

bucket; trimmings, like outer leaves of lettuce or carrot and 

appear when I harvest; old cabbage and cauliflower plants; weeds; and 

producing my own vegetable seeds. This material iapi ) r ' e . ... 

City or suburban gardeners, or those with 4 greater nee »■ . ^ 

I have, might wish to make some sort of corral for these m l ousc U *ur- 









, . w Mti „ Mlt bp' ^'1 b> w, <1 *7"* ani "»l>.) 

r ° l, " d * LlatLgrass aipptag*- i> i* far ben ' r “ allow *» » for 
If you are ae«mu SS ^ >nJ ^ them thinly atop the pik to, 

. “rrr" Ihc clippinss from hts,i "* 

up 


ave 


r \ K^fere they dry our.. 

'it'TtaS come,. ml & ■*» autumn garden cleanup I h 
J^L heap of well-mixed % mm* fa-* of months of layering 

fa h^ionandki^^S'' ^ 1 fg ^ 

*, dr, material stack from one end, uniformly blend,ng every,lung. This j, 
important because when this sniff is made mto compost I want the average 
C/N of the initial heap to be fairly uniform and, 1 hope, be mv 

To keep the average C/N down. I put m nothing woody, nothing with 
even chin bark on fe no tree trimmings, no hedge trimmings. Trust me on this; 
you don't want wood in your compost! The C/N of woody materials is way 
roo high f ind will degrade your compost quality. I'Ot tlu s.u ik i c. i sc jii, don r puc 
m .m}' sawdust if you want your end product to have much torri.itzing power. 
It you seem to accumulate a lot of woody plant residues, make a separate com¬ 
post heap of them outside che vegetable garden. Follow the same directions 1 
am about to give you for composting the better-quality, lower C/N, dry vege¬ 
tative wastes. The wood compost pile will be a slow-working low Tempera cure 
fu-ap, and it might be several years before ir seems done. When if does seem 

finished, do not put it in the vegetable patch. Spread it as mulch under orna¬ 
mentals or under fruit trees, 

Some of the worst pests overwinter on or in the dead vegetation of your 
garden. If you till it in before autumn, you reduee their population, but you 
also leave the earth bate over wintct.This is not a good practice! Burning the 

dead vegetanon is also a poor praoriee beeause it destroys organic marter that 

the soil needs. However, in the high heat of * n i * 

1 „ .... . . ‘ 8 cat 0t a P ro perly made compost heap, 

these insects will be destroyed. This is one p 


i ompost properly and thoroughly. 


more reas °n to compost — and to 


C omposting procedure 

In autumn, my year's accumulation of dried garde 

garbage becomes a compost heap. The heap is built ri | ^ etilt ' on an< ^ kitche 

cation. I need the following additional material: the dried 
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\Vucr- 1 need enough water to thoroughly moisten the entire mass of dry 

a[ j on The easiest way to get ir is to have a hose and nozzle handy. If run- 

lfcC ' r ri . j s n0 r available, about 100 gallons (400 liters') of water should be 

~ ^ r o moisten a year's accumulation From a garden of about 2,000 square 

\ ^ sciuate meters). It you lack running water, and spreading a barrel of 

a w .uerin£ can is not to your taste, you could spread the dry mite- 

i-u , mulch and wait until it gets well rained on, then gather it back 
rial out ukc . 

, , , in d meld the damp vegetation into a composting heap. 

U ' g 0 [| m a compost heap fills the same function as moderator rods in 

, L , - 1 c ir reactor. It slows the process down a bit and captures the radiation — 
r _ rrnm in the case of a reactor, but of nitrates. When the heap! starts 

norGrneutions,^ 

vVOl . ki n,r, proteins in the decomposing vegetanon will be broken down mto 
ammonia, a gas. Without soil dose by. ammonia will escape into the atmos- 
,,|ierc and be lost, to the enormous detriment of your compost. However, soil 
•ommonlv contains a type of bacteria that rapidly converts ammonia into 

nina(cs . whirl, are hot gasses. Mf «W* «* “ * bt f • fT* 

ri,i< mrn important rIran pmtaf fc mmm * & mm tf****- ^ te " 

«»M .1 k«F composed mostly of vegetation, use enough so,l sotiat 
~.Z up a generous 5 percent by volume of the WM heap. (Two wheelbstto, • 

„! soil ate sufficient to moderate my gardens annual — 
collection.) Too much soil is fa better than too little. It wdl ^ ^ 
fade soil front your garden, and its especially wise to take some of tt t om 
sp „, tlie previous years compos, heap was cooked. Tins way fa heap 

is also inoculated with appropriate ^ ^ ^ rh „ 0 f 

Strong stuff. Vou II want something w .... . iVer . 

the dry vegetation. And enough ol this strong stu tiatitwr 

age C/N of the entire heap well below 25:1. manure 

8 The finest thing to use for this purpose is truly fresh turn ^ 

without any bedding. Horse and cow manure ,s usually not h gl ^ 

so a large quantity of iris needed - bring the fa 

which Lana that including manure of qoanti- 

amount of finished compos, you get. If it ,s fresh, rf 

ries of still-active digestive enzymes that help speed ^ 

the vegetation. How much should you use? That depen ,j aJJ , 

■tai into the manure. If there is little or no bedding, you 


ntr i ^ mlX' 






, , t]lir d as much as #? hea P oi ' d, ' Y vc g ecatlon ' 11 Mdb* 

,- r[ie manure’s volume, there is no quannry that will b e 

“ p T S“..« r» ,n ^ TIT'"" s j’ 1 " i’Tr posKd l 

,iV „T-»,«. •** C/N p **”** 25:l - 11 Plu , 

' 7 J- mixed into a pile oh dry garden vegetation, you'll need to 

highly pm “ '*»“ **me ON 

Th. next best LtlI* «W poult# manure without bedding. |f ^ 
have , chicken coop, you should collect and store that dropping, in used t«j 
nch Aecamulai this dry manure for [lie annual composr leap. How much 
should you mix in? Assuming that the average C/N ot the vegetation heap, 
beforeany chicken manure is pur in, is around 30:1. then an addition ol about 
5 to 10 percent by volume of the entire heap would be about right. 

Least best is seedmeal, such as 1 suggesr foi malting COF. Seedmeal is 
about twice the potency of chicken manure. I need a single 50-pound (25- 
kilogram) sack for my years accumulation of dry vegeration. This is what I use 
because these days 1 have no chickens* 

Once 1 hive the materials, I rake the fallowing steps: 

Building it. Starring at one end of the heap of dry vegetation, use a pitch¬ 
fork ;and/or your hands) ro pull vegetation out of the end of the pile of dry 
stuff and spread it in a layer on the ground. Make a rectangle at [east five to 
seven feet (150 to 210 centimeters) across, at least five feet long, and about 
eight inches (20 centimeters) thick, Ihe heap needs oxygen to work, and if 
you build it too wide or too high, the core will he relatively airless, so make it 
no uidtr chan seven feet, but as long as you like. Cover this rectangle with 
«,ui a half inch-thick (L25-cenrimeteu) layer of soil Cover that with about 
nra quarts (three liters) of seedmeal or two gallons (8 liters) of chicken 
— e or an inch-thick (2,5-centimeters) layer of horse or cow manure* 

rliororgMjd'amp 11016 ^ Cn ° Ugh that che vegetation on the bottom * 


Now 


■mff. then HK.re soT ITT** an0cller ' : S ht -mch-tluck layer of 4? 

•gain and again n „ ti i the d ’ en water - Re P“ c %•** 

new heap. Whir ««„ i .. P ary vegetation has been layered into a 

mated width and length correa^h tape1 ' “ iC S ocs Lip ( If } '° U 

y* erL height when you are finished will 


more 
to 
too 


,„J four few f- 1 20 cen rim ere its), $sbetter if it is five feet fl 5 n . 

"kb but should not exceed six feet (180 centimeters). centl met ers ) 

hlS Spread a thin layer of soil over the entire outside of this heap Do ' 

*-*****2 T ch n 

„«.M rliia final 

„ se mott <fe<Mr » J *i d» might „the™i se * 

Heating it- ^ irlun two days the pile should be heating up. I n t fi e c ^ o j 

early morning you should see some steam coming out. You may have read that 
hea{ SS must be very hot to be effective. Its not true. You’ll end up with 
potent compost if thc core temperatures are only 125T to 135 £ F (sox; 
57“C). although if you've erred on the side of making the average C/N t 
[inv, the temperature can exceed 155 F (68°C). 11 you've not lowered cheC/N 
enough, the heap will not heat or will heat only slightly. To check this temper¬ 
ature, push your hand deep into the heap. It should be uncomfortably hot but 
not so intense that you can't tolerate if for five or ten seconds. If you made it 
eet too hot. you're going ro end up with less volume than you could have 
achieved and it tnaj not be quite as potent as it might have been; vow to do 
better next year. If it isn't heating much, it would be a good idea, when you 
cum the heap the first rime, to blend in some more strong stuff or some 
stronger stuff than you used the first time. 

Cooking it. Within a lew weeks the fermenting heap should sag quite i 
bit, The fermentation should be so vigorous chat even if there are autumn 
rains, the heaps cote will dry' out. Also, as it sags, the core Temperature should 
start dropping. 

The first turn. It you live where winter is severe, turn thc heap before 
there is any chance that things will freeze solid.No matter whetc ou h ve ' 
tatfdy turn it by thc time five weeks have passed. Next to the Nay 
should be a bare area where the original stack ot dry vegetation sat, Rising 
hay fork and/or shovel, move the pile onto that spot. Start by peeling o 
outsides. These should end up in the core of the new heap because these mate- 
11 N will riot have decomposed much. The core of the existing heaj. g 

h rerial should end up 


will have decomposed the most. This original core ma 
toward the outside of the new heap. 


While 

^° n: m ake it so s 


turning it, remoisten the material. Get tt good and damp g* 

Hn your fist, water squim out- 


soggy that if you squeeze some 
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rdening whe 


N IT COUNTS 


m M3 kc its outside dimensions so that it i s at ^ 
the new IC hca „ back up, it wont got as |, ot ^ 
four feet ( l2C centimeter^ ^ Jj 0t quire as long. 

irdid the first time, nor wi ^ whe ,. c there is a hard winter, the heap 

Subsequent turns- ^ ^ ^ rhe first turn. When it 

will probably hee^ ai • ^ an j moisten it if necessary, rive heap 

thaws out. wait > mol,t * "* her mon rf, and see if its done. If not. 

should promptly heat back up. w. 

Z* •#* *— '’ ard x t a "t ' rin t t y 

tJZ « MS *«*■**“*“ ^* 7 ‘f c thc ^ 

«. about the tmte the apple mo 4* N»*»n,mg. Some pear, * 

d °TI'Itltdfc.m between needing two or needing three turn., depend* 
on how much strong stuff and how much soil I put in. More of cither results 
in fewer turns and a quicker process. Bach turn is easier to accompli^ than 
the previous one because the material has broken down more, so you can do 
with a shovel and less with a fork ... and the heap has shrunk. My com¬ 


more 


post is ready for use before her-weather crops like, tomatoes ai e pur m. 

□oneness. A compost heap that did not contain bark, i wigs. 01 sawdust 
will he done enough to use when it is dark brown in colon Is t,tuinbly and 
loose, has a pleasant odor, and contains nothing that resembles the stuff ir was 
originally made front. It will probably contain some worms* 

A compose heap that contained bark, twigs, or sawdust might be cool and 
Iook done afror rhre| turns, but it will still 1 1 ave a h igh C ./N a n d m igh t not 
grow vegetables well until another entire year (and several more turns) has 
passed. 1 here will be little volume left after that, and almost all thc value will 
have off-gassed (see Figure 7,2). 

I lit 1 garden is not ft dosed system 

The waste from my own garden, roughly twenty 100-square-fooc (1 O'.square J 
■tei) vegetable beds, plus the kitchen compost bucket will build an annual 
.>in 0 ^ OOSL ’ mateiial about six leet (180 centimeters) wide by seven feci 

^centimeters) long at the base and roughly five feet (150 centimeters) 

II k 7n rflC aUWmn deanu P-the next spring, when this mate- 

^ y composted into a much smaller volume, 1 discover that 1 have 


lJe only onoogh to cover . M of my ke* abou * ^ 

Zm) ** B “ 7 :.7 7 p 7 crltveUf “ i '^ mm 

7 br ***** y “ mp “' or ■ZZ 

Cut * q“ rKt mdl *“ p k . , 

, .pologizo a S ain l° r being tlio one to give you more bad news, but no vei, 

M> ***** “V*”" “ * d, ’” d spKm *“■ ■» W to* nmJL 

y„ el . aK , enough organic matter to ma.ntain „, e lf „| ra k „„ j * 

: ',tv opforturti^f and unless every fcit oj the organic material it generates is recycled_ 

7 i»*M« your own hamanurc. A farm sagely run on sound biological 

1 L-inciples and endowed with reasonably fertile soil can slowly increase its 
ki'- dl level of soil organic mattes and can even export a fraction of the 
organic matter ir produces ( in other words, the crops sold to market) without 
17 of fertility. But a garden? Never! 

[f you recycle everything from the garden I except humanuse) back into it 
. r j ie com post heap, and it. in addition, you import lawn clippings and a large 
autumn accumulation of deciduous leaves (neither of which 1 have) into the 
gardens system, would that be enough organic matter and fertility? It depends 
on how much material you have and how rich it is. For me, m my climate, on 
m y soil, with my lifestyle. 1 must Import and compost a heap of dry- organic 
matter at least twice the volume of my own garden's output. That import 
could be ruminant (horse/cow/sheep) manure, spoiled hay. autumn leaves, or 
used coffee grounds from the espresso shop. Whatever it is. ir should have an 
average C/N of about 25: I. more or less the same as the annual heap ot dry 

vegetation I save up from my gardening and compost. 

^ What 1 actually do to eliminate this deficit is use the services ot a 
bor who makes Ins living hauling spent brewers male from the local rcwc ^ 
to a leedlot about 30 miles (50 kilometers) from my home. Instead o uniting 
home empty, he fills his large dump truck with wchuonedfeedlocr.unun.in^ 
offloads the manure at my garden gare for a small sum plus or gmic- 

material itself, which is nor high at all. One load tops up m) ga 
matter deficit for about two years. , ^ sanK 

Someone with an extra piece ot deep, welbdi.im^ 1., ^ ^ uormous 0 ui■ 
s iie as their vegetable garden could grow' a comfn.) p ,1R1 enrtrc household 
pur of mineral-rich biomass from the patch can make vtr aordmarily 






To make the best comfreK « a - ,oose ^ 
pack a barrel three quarters full of 

freshly cut leaves a" d ttlen fil1 '' £0 *"* 
brim with water. Allow to steep for a 

vve ek or two. Con** tea is often 
sprayed on plants as a foliar fertilizer 
and general tonic to prevent disease. 
Filter it first, In either case, whether 
you're using it in a spray or for forma¬ 
tion, dilute it half and half with water. 
After steeping, drain the barrel. The 
solids may be dug into the earth or 
composted. ■ 


deeply cooling and aggressively growing p ] ant 
whose leaves can be cut repeatedly during 
spring and summer. The leaves may be fed co 
livestock (after they have wilted into “hay'), 
included in compose heaps, and used to make 
effective ferngation ten. Once its established, 
you can keep rhe patch growing vigorously fey 
running chickens in it, so long as the poultry 
are also fed grain. The comfrey patch might 
also be the ideal place for sheet-composting 
humanure- 

Constraints on the final size of my book 
do not give me the space ro discuss the line 
points of establishing and managing a com- 
h ep patch P bur if you have some extra Land and 
are interested in maximum self^suificfen cy, I suggest a iespect lul leading oi 
Rttmn Comjmi A Hundred Tom an Acre oj Stock Feed or Compost for Farm, 
Garden orSmalUhMity bp Lawrence Hills ($ee rhe Bihliograghy), 

Composting manure 

l\ you own livestock, you II need more information than this book could com 
rain. However, if you know people who own livestock and arc foolish enough 

to sell or give away their animals' manure, I can set you up to handle it effec¬ 
tively. 

One thing you do not want to do with any raw manure is incorporate it in 
)our garden just before starting a vegetable crop whose edible parts will have 
contact with the soil. Some manures are contaminated with antibiotics, hot" 
moncs, disease organisms, and pesticides. Composting will go a long way 
ard eliminating these. Certified organic growers are not allowed to use 
uncomposted manures on any vegetable crop unless more than 120 days have 
P^ed between incorporation of the manure into soil and harvest. Raw 

2.7m '""'’‘T “ Miladvtr “ l >' *® flavor of vegetables. Raw 
sheet-comp la- 7*7 ao P s t 56 ® : " c section later in this chapter) or 

** the « ®” Wi " g “ 0M * inC “ aml &r ’ 


Ruminant manure compost. Manure (except f or poultry 
^ part*: solid and liquid. They are equally valuabi, 

...hirh is most unfortunate. If the animal. , ur,nc gP*s 


com- 

gees mighty hot in 


"Usi which is most unfottunhee. If the ,„i mak „ e ^ — 

I' jJcJ »> siraw **' ^ “ P nU,dl “ f *“ urine, be su „ t0 W “ ,1 
Clf the Mine has soaked into sawdust, forge, about ^„ Jg" *» 

dr (hat'll grow veggies unless you live where the soil 

The C/N of rhe solid faction of animal waste varies, depending on what 
rk finals arc fed. Horse/cow/sheep solids could run anywhere fom 10:1 1 
J5;l, Ir could contain a lot of valuable minerals in addition to nitrogen and 
potass® 1 * or it might not. brine-soaked grain straw might have a C/N of 
30:1- Urine/.straw’ and solids mixed together in more or less equal quantities 
provide the basis for a hue compost pile, so Long as enough soil is added to 
nuke up 5 to 10 percent of the total starring volume. 

If there is no bedding straw, the next best thing is to mix the solids with 
jnore or less equal cjuannn of di fed vegetation,, such as chopped corn stalks, 
spoiled hay leaves, garden waste, etc. Ir is probably okay to use up to half again 
more volume of dry matter than manure in the heap, Donr forget the soil, and 
don't forget to adjust the moisture content so it is nicely damp. 

Compost and turn as usual. !l you start out with a heap whose C/N is close 
to 30:1, and if you do your pan turning and keeping it moist, then you can 
expect the resulting compost to adequately grow medium-demand vegetables, 
If you have neither vegetation nor bedding straw to mix into the solid 
manure* mix ir with soil. Use about a quarter soil by starring volume, k will 
still hear quire a bit. If ir gets too hot to insert your hand and/ or if it soms 
smelling like ammonia, then break down the heap and mix in more soil.Turn 
kind of heap every two weeks. It won't take long to compost. You 11 know 
its done when ir stops hearing up more than a little bit r even though 
moist, Because its ingredients starred out with a much lower C/N\ thisco 
post will probably end up being more potent than the stuff made 
vegetation or bedding, and tr may be good enough to gmu high dem . V 
^tables. (In rhe old marker-gardening books, this was alfed well ag 

^nure, because "long" manure had rhe straw*) ousted 

Poultt 7 or rabbit manure compost* Poultry have no urine to \j 
50 cl «ic manure is naturally more complete. Poultry ate usually ted gra , 




, rine chickens usually supplement r!ll?ir S rain with f 00( j 

P fodutWC . ;; n higher amounts of prorein - render green gras* ^ 
that contains ^ ^ ^ rhc ir m; mure is highly potent. 

**p «H ” d w mai f ‘"fT* of «6 

anJ L. ,w S b «**** **« f n f" de " ,fc »- 

:;f M bdJ*« -a ~ «*“• »'' h ihcir 7 ~- R -’ bb ' t " 7 «*» 

SL*«JEIfp. keep rabbits, jfW can .mprovc the compos, poo II „* 
bv spreading s [hick-cnoogb Uper of gram straw under the cages to soak up 
the urine. When you start smelling ammonia around the cages, k is time t0 
rake up the whole accumulation, compost it with soil, and spread new sfraw 

to start the next batch. 

Compost poultry and rabbit manure just as you would other forms of 
manure, except for two things- The C/N of the manure is well under 10:1, so 
yrnill want to prevent huge losses of nitrogen by mixing it with enough vege¬ 
tation to bring the starting C/N ol the heap 1 to about — 0*1. Al be die sana 
reason, its even more essential to include soil in the heap when yoifre com¬ 
posting strong manure. 

Do beware of allowing the heap to overheat, li that happens you’ll be los- 
ing lot of valuable nitrogen* Any rime you can't insert your hand into tlu 
he ip and keep ii [here for ;i short time- the heap must be cooled down, ll you 
have a long probe thermometer, make sure the heap doesn’t exceed I K 1 F 
! tiO ( ) at the core. 1 he best way to moderate a coo-hoc reaction is to turn the 
■ p and mix more soil into it as you turn it. 

Properly compostedpoultry or rabbit manure will end up with a C/N of 
dose to 10*1, It will contain at least > percent nitrogen. Poultry manure wilt 
dlso contain Iocs of phosphorus (the seeds chickens eat arc phosphorus rich). 
Th.s stuff will grow high-demand vegetables. 

!1 b prepared chicken manure compost or 

pC Ct,:ed , < ckcn manure products. Usually these are made by blending 
nunute with sawdust. After a brief initial hearing, the material cools and a lab- 

S3: f Sh ° W J NPK.but the sawdust's decomposition process 

manure are \ a VT ^ " m thc 5oil ' sonie of the nitrates in the 

obtained with ntl UP u *f Ufc the sawdust. The «S<* 

gen-demanding vegetables is not what you might CXP^' 


W| 

How 


t, ,i« 1* “**• Ti 7 T dolla ' ,pc ™’ K» <* of,; “ . 

bU results HI socdmcul o, other orgnrri, „„„„„„„ ^ 

( r-inl '.acre* And or course 1 dm „l » . 


km , results „ u* .. »W« «««like ^ , 

6Shm«l. or tankage. And of ®u« I «rawing rh.r , he bcst ^ * 

com es ftem ustng CUh 

Making tlif' highest quality compost 

I have not mastered the an ot making the highest-quality compost. 1 have read 
about it at length. 1 have attempted it and never quite succeeded. My condu- 
s ion is that a home gardener cannot realistically aspire to making the finest 
possible compost because to succeed, one must use large quantities of the 
:ivshcsc manure befoi, an\ * tuttc losses occur) of the most potent sorts, 
I’herefote, the composter must own a barn full of livestock or a large coop of 
chickens and must also institute management systems that effectively capture 
all ihr urine. I well remember the ammonia smell that developed under my 
rabbit cages when I raised rabbits. 1 his odor proved that the manure I had 
.luumulared had already degraded, Io make really first-class compost out ol 
bunny manure, you’d have to process it about once a week, before any smell 
developed. And to tin that and come up with enough material to make aheap 
of minimum sine, you would have to have a great many rabbits and be operat¬ 
ing on a scale tar greater than the average homesteader would want. Van would 
he m the rabbit business, and you'd be making a new earn post heap each week, 
year-round- Sn youd have ro be selling compost as well as rabbits. And youJ 
have to have plenty of dry' veneration, with a noc-too-high C/N, to nnx into 
ihe brew. Every time 1 consider the subject, I conclude that making high qual 
iT Y compost is only for the small farmer who possesses a guar deal g) 

The most illuminating information l ever read about composting wa 
onc the earliest books written on the subject: The White m** oj 
d Sir Albert Howard, the founder of the organic farming mouiuc ^ 

111 Te bibliography and is easily obtainable as an e-book if Jj 01 ' . ^ 

access, ft is also an interesting read that illuminates conditions t 

W ij>during the early 19 30s. ^ea! about composting- 

lc hifdynanaic agriculturalists also know a great n riVOn i 

Th '««books by Kocol and MiSfcr Hired io rl« 
mcnti them hiohl,, 











| lumanurt’ ^ book wp0 rts, even of great books. So let me 

It has never fra** “* ” Z Hwmm m HfltfldM* ' hat if explores the 
simply say of Joseph J en human waste- All the data in this 

possibilities and tetiinque 3 ^ a | longstanding practice. Hw H»j« llm)re 

book is the product o a am *, hc usua [ channels of retail trade 

»** - * 

or download at n , ou ’tl r hat, other than the relative incon- 

*■* *« I* no r -o„ „oc to 
“ your own familyi tanonuro und UK « » grow vogoroblo, How,™ 
ooLlUgyouran rcndy h.olrhy family pick up humunuru-nau^ 
to (mainly pamicic onus), i. migh. bo a good idea to aegrogato the hum,. 

nure of visitors and houseguests. _ 

Mv wife, Muriel, and I have thoroughly discussed resrormg mis type of 

waste management to our own household. Restorer' Muriel was a l^snvaman 

child in the early L9fk She grew up in a low-income family on a selksuih 

cient, rural, halt-acre homestead,The lamilys meager water supply came from 

small tanks that captured rainwater oft their rook Ir is a small joke between us 

that in Tasmanian folk culture, all vegetable gardens were fertilized exclusively 

with animal manure — except in those places that had no flush toilets. 

Muriel's family garden depended on humanurc, as did the gardens ot most oi 

her neighbors* Our chats have led to a thorough look at the chores and nierh- 

oT needed to prevent the ‘dunny' (the bucket containing humanure, or the 

outhouse m which the bucket was placed) itpna odorizing. the entire phut. 

Aue; u l insists that a crudely built and extremely well- ventilated outdoor cubn 

lie is the best kind oi dunny me ailing one s;oes outside to poop (though du 

house has chamber pots for use at night, during stormy weather, etc.). As we 

° not ^ lvc v, ^ e:c freezes solid lor months on end, it seems chat to try 

rccvdmg humanure where the snow flies for months on end would be partic¬ 
ularly daunting. However, the author of The timamre Handbook lives in 

T7 ' WW is S0 ™ «"l winter, and he says otherwise. 
dol , g0t C ° Ugh cnwu Sh that 1 could not afford to spend a few hundred 

it: TJZ 7 T‘" mi * *** *»■* «if the materials to * 

-4 uZi;; ;r r “ e ** *<*« ■*■** «r 

we thanks to Joseph Jenkins for having so brav^ 
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j .his discussion at a time when those in industrialize! 
yened u . .i:_u.-- , 


countries 


e resource, 


may 


°? enC j t0 master the recycling of this valuabl 
pc ,il, 

^manure and cover crops 

p, op le visiting my veggie garden m midsummer will marvel at a dmncr-pUte- 
ded head of broccoli from a chree-foot-tall (QO-cenrimetcr) by fourfoot- 
y-mcret ( 120 'Centimeter) plant, or at the vibrancy of some other crop that 
:; nis ro exceed their skill. They will decide this proves what a skilled grower 
j osr be. Bur these same visitors usually miss the even greater significance of 
. j.- ew jhiek patches of waist-high buckwheat scattered here and there. To me 
these bits of cover cropping offer far better proof of what they imagine me to 
l Green manuring/cover cropping is a skill I'd like you to have, too. But 
practicing it can be tricky and a bit hazardous. y -O 

Hu- those who arc unfamiliar with the words, green manures and cover 
.■coys are interchangeable terms for growing something whose sole purpose is 
enriching the soil. On a farm scale, a cover crop is plowed in or knocked down 
and allowed ro rot on the soil's surface. On a garden scale, it may be mowed, 
the tops hauled to the compost heap, the stubble and root systems dug in. In 
the garden, a lew cover-cropping species can be conveniently) 'anked out of the 
ground by hand, cn masse, and the whole plant composted. 

Why do 11 f 

If a plot of land is pur to work growing as much biomass as can U fo ^ 

during every day of the year that biomass will grow, and if almost a c 

is recycled back into the land, then that bit of earth w* 

relatively stable and high organic matter content and wd- n *, 0 j[ w jH have 

nitely. In that condition of maximum organic mattei content, ’ 

good tilth and grow' good crops funless it is an infertile bit . ^ carefully 

An example of what I am describing is a pasture gr . 

elected mixture of grasses and clovers. There is a thick 

|^g every bit oi sunlight and converting it to bionus^ lVC ' r ^, in J were merely 

0 hay js removed, and no animals graze rhere< Suppose * nhet* Q vCC 1 

?° W€ d °nce or twice a year and the clipping 5 allows w ^ ^ wottlfi 

evv ms of such treatment, the fertility (soil organic - 
build - x » i 


U P to a climax level and stay there indehnicelj- 








2 i0 


caroENi^J^ - 


possi 


nDOsire would be a vegetable garden. In the garden, j Usr ^ 
An extreme WP ^ w0lI jd be growing their fastest, We till % 

rlu ' ^ ° f r[ * Lie seedlings or sow seeds in rows far apart. Bp the ti me 
| 3 „d bare ami p ^ rover the ground (have formed wh„ is 

our vegetable.^ * of t h e growing season has already pass # 

termed a crop ■' raan Mty and dies back before rhe growing s£aS0n 

<** *** bmm ; l,e nn ;‘ t fra fe - 

“J J„ ,,„j faring of!winter, but the ,veggte garden. which grow. «ain|- 

frost-tender species, is bare then. too. 

Covet cropping means making sure the ground produces more b.omass bp 
awering it with I flop canopy for as much of cho growing season as ■ 

T|e downside 

How^co books extolling cover cropping rately indicate ihm i isks. So kt me 
srarr by listing the negatives. 

Green-manuring practices have filtered down ro vegetable growers tram 
fanners* We gardeners use shovels and sometimes light powered equipment. 
Farmers use big tractors. Before tractors, they used Horses and oxen, some¬ 
times several ar once ganged to pull heavy plows* Farmers using (horse )p ower 
could grow cover crops that were mechanically tough, but the home gardener 
can be overwhelmed trying to handle a six-foot-tall (180-centimeter) stand oi 
woody-stalked grain rye. I know. I have grown small-scale cereal rye by hand. 
Mj‘ point? If we gardeners are going to green-manure, we had best use types 
oi crops that match our strength. So beware of advice from holistic farming 
books, And doubly beware of blindly following advice found in holistic 
1 g books and in government agricultural extension or ministry oi 
® . lte ^^fcations aimed at the home gardener. A lot of this informal 111 

L i C k° m half-understood farming books but was never practiced by 
^ i T ,‘ 5 " m f excensi °n agents are faced with publishing or pen^ 

using^TOg S p^^ f praaical hands ' on ex r cncnce - 

daycy soils, combined with i bit ^ ** 

having a timely p l anti , ‘ , ° bdd luck m tyfeg && MW a 11 chanCCS 
we tender, their veger .■ ear ^ S P’^g- all overwintering green-manure crop* 

their C/N ’ 8r “‘ ^ ° f ’ ,itrOS “ (i " *** *°fa 

y - compose rapidly in soil. However, it v' oi; ' 


Qtl 

ol 


. L . rop COnnmw to grow until it stai rs forming seeds (or until fU-, r 
l vegenuion rapid* becomes woody and the C/N increases markedly. This 
is significant When you dig unde* low C/N, green material shallowly into 
earth, where there is lots ol moisture present, it will decompose almost 
.‘mpletel^ roots and all, in two weeks. However. ,1 you give that vegetation a 
,W more growing weeks, time to get woody, and dig it in — if y our s ^ vel ^ 


lew 
string 


rh cat! still dig it in — it will now take four or five weeks to deco 


ntpose 


enough ro allow seeds to sprout. Why do I say "allow”? Because {as discus# 
earlier in this chapter,' when a gieac deal of decomposition is going on in the 
0 ;|, an d when rhe microbial population has enormously increased (chats 


il, and when rhe microbial population has enormously increased (that: 
wliac decomposition is,., then iIusl nucaocritcers ate breathing in heaps of 
n.wgen and exhaling heaps of carbon dioxide gas, and the soil atmosphere 
becomes so filled with CO- that seeds cannot even germinate. At the same 
rime, if transplanted seedlings don't die outright because their roots ate suffo- 
L . ate d by too much (IO-. they will nor be allowed to grow. All this settles back 
m normal as soon as most of the decomposition has finished. 

To summarize: If you turn in tender, high-nitrogen material, you have a 
two-week wait. If you allow it to get what the farmers call "torward,'’ you are 
looking at a four- to five-week wait before you can plant. 

<cD * 

Why do I make such an agon tangly derail ed point of this: Well imagine 
having heavy soil and a thriving overwintered green crop, say a stand of rve 
grass or winter wheat coming of lit oi the snow- Spring weather goes against 
you and it rains more than you'd expect. When the time conies to dig in the 
knee-high grass, the soil is too wet to work. If you go ahead and dig- 
nuke such a mess of clods that no seedbed will be possible, niajbe not all 

If yon wait for rhe land to dry out, the grass will be waist high (i its rye, 
lt ma y be chest high) and forming seeds before the cat th has driec 
permit tillage. So the weather has already made you Ute to P^P jj j n 
now you H have an addit ional four or five weflfcfet® wait , Z 
cllc crop, Thar land might not be ready to plant until it W e 10 * 

r ° Ur c ° o1 readier crops for autumn- ^ form 

Wintering over a cover crop is much safer on v Si 3 ^ 

*+ <ff« have „ dig them in when .he .oil i,«*• *«• ««" 
j r * soils can quickly dry out in a rainless spi - .Jk-J? 

l ) : ' 0| l and it won't decompose. Now how do you wo uf 
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, it iot , MS to decompose, nothing will grow well fct 
min comes »d 

few weeks. . . erjerS in areas with harsh vv>nu i s to use aututrtn- 

It is much safer or gar^ be killed by winter. Their roots will 

sown rover crops t at m _ w hen yon can dig the garden, there 

decompose i» cadf sp»g. Thc.m J £ ^ ^ 

is a much higher * wnc semi ,a n d country and don't have much irrigation, 

If you are gar enmg ■ winter followed by a rainless spring, 

■*> if it turns out to be rd- . f ^ q{ ^ ^ ^ 

; C U L it in that the ground will be deprived of the moisture you need to get 

tk olTasTlming: Beware of a phenomenon called ' alleopathy." The term 
means that one crop puts residues into the soil that harm the growth of the 
crop chat Mows after it. There is a possibility that the green tmnure/cover 
crop you select could prevent some oi your garden crops h am growing well, 
which is rhe opposite of the effect you hoped to achieve. 


['he upsides 

And what ace the positives ot green manures/cover cropping if all goes well: 


* I he soil is thickly filled with rapidly decomposing roots, leaving the land 
loose, airy, and totally open to rapid penetration by your crops. 

‘ beneficial insects have had a place to overwinter. 

* If the green manure was a legume, it will have put some nitrogen and 

01 game matter into the soil. If it wasn't a legume, it stiff put organic rnatto 
into the soil 


As an autumn or overwintering cover crop grew, it incorporated a 
many plant nutrients that might otherwise have leached out of your 
en tiring heavy rains. Now these nutrients are part of the decomposing 
to be slowly and steadily released co your growing crops* 


Specific suggestions 

Bibliography) 1 tT! 1 ^ ^ practice is Cover Crop* Profitably (s&& e 

WnttC : ^ a * American horticulcu^ 

7 ^ct, every chu**, needs to use difW spectes, on a di&*«‘ 


COMPOST 


2*3 


ifl , du k. 0“ I—' T ; v, '7 m »nd convey A *, fea ^ 

ted «&*** feck kinj rf »* cop l,, s , ' 

„hi,+ limits Its nmne. In oik pl.Ko n Am m autumn; in another j,,,|„y„ ' 

*, over into spr. ng. And i n North Antenna, as one g„„ polcwjnl ^ fc 
j ess time to establish a crop before the soil freezes. 

Cover cropping is something that gardeners must work out f or them, 
selves -- with guidance in the beginning, It takes a few years to develop an 
intuitive sense of how to use the crops that will work for you. The practice is 
0 f great interest to horticultural advisers; your local agency will have a good 
Jefl to tell you about what formers in your area do. Ask them. A mail-order 
vegetable-garden seen, company is not the most affordable source for cover- 
cropping seeds and may not sell die species best suited to your area; your local 
firm supplier is probably the best source. 

Summer green manures. Buckwheat is the only summer cover crop \ can 
recommend without hesitation, knowing it will work almost anywhere and 
not set any gardener into trouble. It grows best during early summer, and 
there are local varieties adapted to your situation. In the northern hemisphere, 
buckwheat sown thickly before the solstice will grow waist high in less chan 
five weeks and then begin blooming. Seedmaking puts an end to vegetative 
growth. At that point it should be dug in (or }’-inked from the ground and 
dried for later composting). The stalks are both tender and brittle, so the} art 
easily dug in or rotorilled without tangling in a light tillers tines.They decom¬ 
pose in just one week it the crop is due into moist soil before more than the 
first few flowers have appeared. A buckwheat cover crop purs the soil into 
magnificent, fine-textured condition, a perfect seedbed for any following crop. 
Any rime you harvest an early spring sowing (peas, z>piing u 
mustards) before midsummer and there is nothing scheduled to tiHd 4 ' 

at least five weeks, scatter the fosc-germinating seeds so they are a tout one 

,IK h (2.5 centimeters) apart and chop them in shallow 1} "iith a • ’ 

One Warning: Buckwheats flowering seems to be determined f 
d°d, so % is important ro use seed that was grown in in0K u u- n 3t 

ptude you live in. What do 1 mean? Once 1 used seed 
1 lL Local health-food shop. I live at 41 °S latitude. 1 he seed h.u \ _ 
semi-tropical Queensland, grown during the winm tall 

^ The consequence was that it hardly got ro a foot (5° -nmcr. 




214 GA 


RDEN'NG WHEN I 


T COUNTS 


m 

not 


my garden before it went 


into full bloom and stopped growing, This 


•> » ( . - North Americans. 

be such a pro ti • function in much the same Wav , 

*1 X »*»« p ' omptl >’ “ a m “ r yank out ** *t 

-** >»* ora ™ i,T ?ard r p “ is 1 

-rreen-manure crop- This practice has the benefit oi filling oui freezer with 
h m if the beds are needed sooner than the peas mature, the green manure 
ITbe yanked and composted anytime. Peas leave the soil in the most beauti- 

ful condition! . 

Crude brassicas. Brass icas like fodder kale, oilseed radish , tjdort (a turnip 

x Chinese cabbage hybrid), rape, and field turnips make excellent autumn green 

manures. In cold climates they will certainly freeze our, not posing any problem 

in spring. Where winters are milder, they may overwinter. In maritime dir 

mates and other areas with mild winters they will almost certainly overwinter 

uid will make lush spring growth that blooms early. In those areas, don't over 

winter brassicas on clayey soils unless you can yank them out by hand when 

blooming begins. Be sure to sow them at least 40 days before the end or their 

autumn growing season, [heir leaves protect the ground in autumn; if they 

hul to survive winter, their residues still continue to protect the ground even 

rhough the plants are dead. I heir huge taproots will really open up the soil, 

Annual legumes. Annual legumes are the mainstay for overwintering it 1 

maritime climates and anywhere else they wont freeze out. Beware of using 

perennial legumes; these tend to grow more slowly their first year and may be 

“ get nd of (this is particularly true of red clover). In Oregon, my 

nre winter Wy annual was crimson clover. Hairy vetch is a popular W 

favTb em p Wth America ' I ve been experimenting with lupins, smalbseeded 

l° VCrS ' 8nd SerLdiUa; 311 these a* eminently suited to man 

^ar I ^CiZuZ ^ 8UU th£ raiddk staces in rhe United States (note 

winter as far north as sZhe^K ^ Cdms ° n clover is wldeL ^ 
or else the feed and grain <Jale Z1Z ^ ^ ^ expertS _ 

Cereals and grasses aZZ ^ * C best P ras P ects in y our area ' 

power equipment and M J ° l Ui ’ m S 1 ' ercals &>4 grasses unless you own 

n ori ig c soil that dries out quickly in spring' 


hard to 
favo 



As I prep ared ro write this b ° ok ’ 1 discovered the new practice of ■„ 

, rinsp bn.i„g m •* « “7“ made fto m 

pain rye grown nghr on rhe s.re (sometime, the rye ft mted ^ * 

« K h). Beware: I've never done « Apparently the rye i, cut *«^T 

after it has formed seed heads. 1 he dead vegetation is allowed to mr • 
i ■ r ^..i± a _ a . u remain 


1 fee as a thick mulch. A gardener prepared to mow (by'hand with 


jyui£, * 1 . _ + ,T m jf Ii4iiu With 

siddc or scythe) an incredibly thick six-foot-tall (180-centimeter) stand of rye 
mi ght find this just the thing. It works because the decomposing rye secretes 
a L -hemical that blocks rhe sprouting of weed seeds. The process^ not appfe- 
pie simple, howevet. i he decomposing vegetation will be rather woody sc, 
unless some strong source oi nitrates COF or chicken manure, for example! 
is sprinkled on the earth before the rye is cut. its presence may tie up ntitri- 
, resulting in retarded growth during the beginning of the season, 

cropping vegetables” and see what turns up. 


enrs 


I suggest you 


Google cover 


Best you search this topic for yourself? 1 am reluctant to include URLs in a 
book because they change so rapidly. (I wonder. Will someone reading this 
book a ccn tun from new have even a clue about what i mean by ,, URL'and 
' G oogling’ som c thingf) 





CHAPTER 


Insects and diseases 


I doubt elicit in any single lifetime a hum*in could experience the garden pests 
ind diseases found in all cli mares. 1 intima&dy know onl£ the ones in Caseadia 
.ind Tasmania, However, having spent decades dealing with these pests, I 
believe 1 can also make sensible suggestions about insect problems east of the 
Cascades and in the United Kingdom, even though 1 have never personally 
experienced them. 


Avoiding trouble 

Sir Albert Howard, (minder of the organic 
farming movement, believed that before a plant 
15 attacked, it has already become unhealthy. 
^ ie plant predators purpose in natures 
^bemc is to restore balance, like a wolf pack 
binging down a sick, old animal that has lived 
t0 ° ^ on g' k has become organic'movement 
doctrine that a truly Healthy plant will either 

* unassailable or will outgrow insect damage 

and + ii 

successfully resist disease, do the 
r ^ lc key is making perfectly fertile 
I c ^ us ’ growing healthy plants, 
j ^ L 110 deed a lot of evidence to support 
l ror example, in my variety trials 


In my book Growing Vegetable West of 
the Cascades I covered one major (often 
disastrous) regional pest, the symphy- 
lan, that isn't addressed in the present 
book. Symphylans are only experienced 
as a probfem west of the Cascades, i 
ask Cascadian gardeners to refer to the 
4 th or 5> h edition of Growing Vegetables 
West of the Cascades (the earlier editions 

are badly flawed) for a lew! of ^ 
ficity I can't match in a volume that is 
intended for gardeners in any temper- 

ate climate* ■ 
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, ■ 0 f Brussels sprolitS) all the plants ot one p O0r | y 

involving eight .Vby aphids, while all the plants of d* 

adapted variety wtll be entirely untouched. In another case, a dis- 

ocher seven varieties remain » ^ while others of the same variety 

ease will pick * diseased one will not be affected. This last 

surrounding and even tone j. Qn Q f so jl amendments was not uni- 

fcn "„* «. W '“ J wh-"-p»f -m 

n „ snrine after I’d filled my cabbage bed with garden-center 

x*»“r^f F r a K'Th mcnc i 1 put S: n 

,o rhe un—I fringe of the garden wirh only a btt ot cheap ehenucal fo 
tili-or lot help - no eenpost. no COF, no Hm« As the season went on. * 
difference was astonishing. Cabbages in the properly prepared bed grew fag 
and healthy, with no problems. The extra three were attacked hrst by flea bee¬ 
tles and then by cabbageworms, both of which I sprayed. They grew so slowly 
that I side-dressed them with chicken manure, but tire roots were severely 
attacked by maggots, all three became a bit wilty, and one died from this root 
loss. At summers end the huge cabbages in the garden weighed six pounds 
(2.5 kilograms) each, and tasted fine.; the two survivors on the fringe were oik 
to two pounds (0.5 to .1 kilogram) at best, tough and bitter* 

However, even when you provide ideal soil conditions, disease or preda- 
non may prevail when you encounter |ong^Lasting poor weather or grov a 
variety or species not adapted to your climate or soil (like that Brussels sprout 
variety 1 mentioned), This can upset people with faith in organic garde unit’ 
Organi:cists also become dismayed when insect populations reach plague levels 
and the best-adapted variety, enjoying ideal soil and perfect weather, faces 
troubles that no vegetable can outgrow* An example of this is regularly exp* 
ncnccd m the Skagit Valley north of Seattle, Washington, where thousands ol 
acres are devoted to brassica seed crops. The poisons used to protect those 
P ants k,n oft- all natural predators. Consequently, cabbage pests that have 
eve oped res.stances to pesticides become so numerous that local garden** 

com cU 0 7A C ° mr0lS ° r ** ca ™<* g“>w cole crops. (Note: The* 

contrch.ulUonotneedtobe chemical poisons.) 

ely meet th T1Llltan gardeners may consider yourselves fortunate & 
Y " thC *“* or the cabbage root nLot. In Cascadia, g 


ran 


“ rr0H “ tl I™ “»*« kind Of 

Z* *= «*“****• 7 77 btassi ® i. 

turl ,ips »nd »d, S h 1 * *» fetlU WdW, W% gardener, hs „ 

lM j„r problems With those two pests eve,, more M Jo prop l c £j£ 

Washing 10 ” sc;irc ‘ W when 1 p dened in 0re g° n 1 had n ° rust fly trouble 
in j cabbage root maggots because 1 lived in the Coast Ranges, worn-out 

litid that was no longei lai meet, whete the sad-looking pastures were Kill of 
wi ld carrot (Queen Ann's lace), wild cabbage, and wild radish. Large, stable 
populations oi hosts' foi these pests also meant large stable populations of 
t-heir predarors. There was plenty lor the fly’s larvae to ear outside my garden. 
m l there were plenty of other living things to eat the fly. However, where 
‘bc'v are garden carrots bur Lew or no wild carrots, or garden cauliflower but 
0 wild radish or wild cabbage, then the flies can quickly breed into a serious 
plastic that goes entirely unchecked by picdunon, 

Vly point is that urban gardeners and chose living in prosperous agricul¬ 
tural districts are inevitably going to have more problems with pests. Keep this 
in mind if you’re thinking of buying a new home(stead). 

One way backyard gardeners in thickly settled territory can fight back is 
to increase the numbers of beneficial insects around their gardens by cuatmg 
proper habitat tor them* Someone with a bit oi acreage can do a great deal to 
provide permanent cover that assists beneficial^ 1 his :s a complex subject dui 
l cant cover adequately in this book because every climatic -one requires 
encouraging specific plants that do not also aid insects you w ish to dihLOurage. 
Rex Dufaurs excellent arricleTarmscaping to Enhance Biological Centro 
available free online from ATTRA (see the Bibliography) and can provi e mi' 
rial guidance* , 

C)u the other hand, there's almost nothing a gardener can do 
\x 


>Cc °nies too unfavorable for a species to handle, opening d\c 

jt I f.L i- t * iveic tov 

01 ’ llsecr attack, I remember well one lousy suminu w tU , 

^° u dy* humid, cool days. My tomato vines sU u 1 ■ j 

"% during she damp drill of what should have b*n & mm** 
, lgh? d«easc blackened all of Cascades tomatoes. Nearly^^s ^ ^ 
Pan ^ from Canada to northern California, died within a few _ ^ ^ 

rv ivors had been grown in greenhouses or under t e t ...Jitions 
whicc-painred U where more ,utaW< -** ' 
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^ " - --- 

. « 5ist J infoio" k M» <*“ f» unJerK »"‘< Ai . 

*» rt 1 « I ***»»«m* Aik k " e “ icr *«* 

that a smiplc m g ^ diverse garden chat produces halfag^ 

wca :her^ebtec o,ses ^ ^ rhnr prc fer both hotter and c 0l ,| cr 

more chan you n *- ^ ^ 0 f really hardy vegetables almost certain 

weather, a garden char 

.A„-e somcriimg in any naumstan.c. 


tH ' so 




Pesticide versus flfEp 5 *^ 

Bcte you, nrf. CO .pray F^ns. « ««!* !«“?“ '**“ “«* » 

„ „L or rush out to purchase some rararal I**"* l * fe « »*W* -. 

please consider this: Is the strug¬ 
gling plant simply not growing Fast 
enough to overcome the problem? 
Unfavorable spring weather could 
be the cause, but sowing too early 
for the species was your choice, 
one that retarded growth and low¬ 
ered the health of the plant* Often 
the best cure is not"killer but liq¬ 
uid organic ferriliser — a Foliar 
spray such as combined fish emul¬ 
sion and liquid kelp (a triple 
whammy, with two fertilisers, one 
of which temporarily disguises the 
plants odor from predators)- 
Maybe a bit of spot terogation ^ 
save the day. Maybe in a week * 11 s0 
growing conditions will imp L0H ' 
the soil will warm up, nutria 
release will accelerate, and every 
thing will come right. 

Also, its wise in such circutn- 
stances to take out insui- 1llk 
immediately sow again! And s| 
a bit more thickly this time. ^ b 


Figure 8.1: Spot fertigat, 


weather comm ■ - r- ^rnuny more seeds rhm rk ft , 

number of (*■« <*««** "“«** f m have a relad^uC. 

3 S insects and diseases lie p 11 )» our the weaker seedlings This |( * ltU L 
may go" i: 'srer 6 *> the mn and end up yialding ^ 

Speaking ol j benign attitude remember my comments in Qia ^4 

.bcmrbuyingseedling: c tf 1 ■ n centerr Its easy to be relaxed abwu’X. 

honing some seedlings when the seeds only cost you a few cents each, but its 
mL tch harder to be dispassionate when seedimgs that cost a | w dollars apiece 
are being knocked over. “ 

As a last resort, pesticides (preferably natural substances and not danger¬ 
ous chemicals) may provide a short-term solution while you wait for spring 
.either to moderate and growth to resume. Besides, in spring the plants are 
tiny, so only a little dab of poison here and there is needed. And nothing is 
blooming; you won't risk killing pollinating bees. 


w 


Spun-fabric row covers provide most of the benefits of a doche or mini-greenhouse w shout your -hiv¬ 
ing to erect any structure. They a iso provide protection against flying insect pests v,-trout your having 
to spray. Several brands are available; all are about five to six feel wide ‘ISO to 180 centinwiens) ard 
may be offered in cut lengths starting at about 20 feet isix meters! up ndus trial-agricultural mils 
thousands of feet long designed to be reeled out behind a tractor, These spun fabrics are not com¬ 
pletely transparent. The amount of light lost varies by make, as does their longevity and durability. 

The fabric is spread over a growing row or bed and loosely anchored with a sprinkling oF soiL 
As the plants grow, they lift the almost weightless fabric so no supporting structure is required To 
k & ep insects out, the entire perimeter must be carefully anchored with soil leaving no cracks or open 
ings. Meat stuff! 

One brand, Reemay, provides a few degrees of frost protection and considerably increases ay* 
Time temperatures, enhancing springtime growth. However, Reemay also decreases light 
^ ^ percent — not a desirable side effect. Other brands weigh less than Reemay, a e 
it gets windy, do not reduce light transmission as much, and do no 

u 'ldup in summer — but may not last as long, ..flAljiH 

0n the downside for all these products, they are usually made with o>i or natura 

^ t0CkSf m expensive, and can't be counted on to last more than one season, even 
handling. m 
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W'' . j lighc levels at summerS cnd can also P r omp t 

Weather and deer on [ ieat .loving crops. These are harty 

troubles with | jfe cyc \ £ ; s virtually over anyway. But il } . 0y 

worth fighting, ance t k P ‘ , t t0 finish, either something is Wf0 

,h.«p Uone char you should J* 
«* V»“ r 50,1 or in .our ejiMK. 

attcmpnng on your* )F ^ ^ [h e type of soil they, will and w 0nt 

«p*» Ih£ir « * JS* t*» 

„ discuss- m i» «t**f “™"T W1 ' mA y . ,oonn f *«*> 

1,„ , nt tf d, soils, su* ss globe srrichoke. celery, **, .uelous, and 
cauliflower. Brussels sprouts are the opposite; they dont ike to grow in light 
soils. If they are planted in such ground, the sprouts rend to blow up and he 

loose, and the tall plants fall over. 


c, drcloni i ?g aikido 

iM\‘ wiki Muriel, and I believe that when one of us annoy s r -h*. miIk», this tin- 
tnriou, rather than feeing an excuse to throw blame around and have an enjoyable 
fight, in .in opportunity for the annoyed person to dean up some ot his or her 

own rough edges. Alter all, ii 1 did nr have 
something in my own character similar 
ro what is irritating me, I wemldnt be 
bothered much when I see this tnnr u\ 
another. 

In much the same way, I try to six 
pests as guides to becoming a more ski I 
fulgrower, One important step along m* 
path is abandoning what selt-help p s ) 
c biologists and some preachers call povert) 
consciousness* Instead ol planting a g al 
den from which you'll only harvest exa<-d) 
what you want if everything g ocs iv< ^ f 
plant twice as much as you need, 
pests and diseases could wipe out a tfei 
’ ■ 1 r I lC garden without stoppingy oU ^ l ° 
giving away buckets ol food. 


ccmless here that I cannoi raise decern 
eelety. I could claim that a stalk-invading dis- 
ease always cripples my crop about when the 
P'dflts have grown to a foot (30 centimeters) 
tall More likely what is really happening is this: 
The top foot of my garden is a magnificent loam; 
undw that is 3 fairly dense clay, Celery won't 
root i fi day, period, But the root systems must 
eventually inter that clay if growth Is to con- 
hnui- The roots can't enter the day, growth 
muaUy ceases, health ceases, and a disease 
organism arrives to pick off the weak mem- 

^ of my herd. There is tittle or nothing I ^ 

O Shon of creating a deep bed of special soil 
^ wiling the property. Shrug! B 


-C ^ ECTs AND diseases 




Some years just difficult years: the sun doesn’t shitfe often ^ . 

, ns (op much or not enough, the tomatoes get blossom end rot m \ “ 

*» ®*» mb “ P"’** ***** “ <«*«. wo* J1 


CBCUmw*.*- - ' BSF^ncs wont sec Qf 

, oVcr cd with red mites, peppers get some virus the extension offi, ? 

' .... «m is law and nor as sweet as you remember it a «* m. ,1 

mowing 


nrc 


| never saw 

before, corn is late and not as sweet as you remember it and the \ m 

s to rtp.cn before mom comes, snap beans are covered with aphids cabba 
, covered with aphids, Brussels sprouts arc covered with aphids, aphids te 
covered vvirh aphids* Bur it you planted twice what you needed, there will still 

he enough- 

1 have pointed our sevcial i imes that planting roo early is the bigger s j n . 
g k cause of trouble* but I need to say one more thing about this. I call your 
attention to the fact that growth rates accelerate hugely as the soil warms up. 
Sowing on the first possible dm that die species could germinate or survive if 
transplanted, and sowing again two weeks later, will result in two crops with 
only a few days difference in maturity. But the crop sowed two weeks later will 
have a lot less irouble. You. will soon see from your own experience that 1 am 
speaking the truth here. 

Another way to avoid battling is ro reconsider the American Sanitary 
System i ASS), something Everybody Else believes m. Everybody Elses ASS 
suggests rhar food should be'clean' and free of bugs- The belief system is so 
widely held that no one in our supermarkets would buy spinach with a few 
holes in rlie leaves or a rutabaga (swede) with a few scars on the skin, 
Inn gin e the horror ol finding a blanched cabbage worm in a frozen broccoli 
packer! 

A hy not change your attitude about what constitutes acceptable table 
Btvr Remove as many bugs as possible when the food is washed, and dun dis 
Merely s hd.c the rare insect chat escapes the cooks scrutiny to the side of 1° 
?late - Remember, there's a big difference between a plant showing the odd hoe 
( 'ii an occasional insect and one that has been severely damaged- As . 

! 6 ^ ant ,s still growing vigorously, a few (even a few hundred) pinho es in ^ 

- “t ^ scar on the cucumber's skin - don’t matter-The critital kve « 
damage, where production and quality start to lessen, is a Ms ol 
;A; nC of leaf area. The critical level where aphid infestation has eajm ^ 
A 1S whcn they cover about 5 percent of the entire plant. ■ ^ 

' ca » peel an occasional scar from the skin, why even bother «0 «pf ■ 
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, .:> anC e? Leu commercial tanners fight bug- 

■ rhic minor nuisance S> 

behalf of their unrealtsr 


on 


niscrts and their remedies 


MisiiAphadidaeti 

t . ]lllt fee these are small, soft-bod.ed insects that duster on leaves 
Often called p cauS e no significant damage unless they 

WSK “' SU IS »*» tbqr cause leaves CO eur! and cn 

badly J » *• ^ «„ M 

. , no c mm not hin,T ro a serious threat tn days. But they can also 
rapid ry, exploding from nouimg , , ^ . . 

Jrsisu at a low level without causing much trouble. Don r rush to fight them 
the'first rime you see a few. To stop disease-carrying aphids from miming 
your plants, you would have ro spray something that would kill every single 
one before it entered your garden, and thats nor possible! Its better simply to 
mab your plants healthy enough to resist most diseases most of the time. 

Aphids sometimes have a close re lotion ship with -ants, which foi m chem 
.much as humans graze cows on pasture* Ants place aphids on leaves and then 
milk a sweet secretion from their livestock. Aphid control may entail elimina¬ 
tion of ant nests. 

You can spray aphids off leaves with a hose and nozzle. I lie ones you blast 
oft will probably nor find their way back, although others may- Safer s soap (a 
North American insecticidal soap made from special fats) is effective and vn- 
■luilly nontoxic to animals and most other insects, although it can burn the 
have* ol delicate plant species (Ive especially noticed this with spinach] k 
used in strong concentrations. If you suspect you re going to hav6 to use 
Safers, test a bit on a single leal a few days before you spray the whole pat J j 
^uh Safers, you also need to experiment with dilutions; it often works fine 
i t. dilutions than recommended, and when it's weaker it is easier on 

l!*7 an Y“ S haVE l0n § used or dinary soap for this purpose - 
on L , TT diS Vclvet ' made from onl y tallow and Lye. Americans have 

Z ^ ***»*« 4-red is about what you «<* 

aphids by Was a chiidegardener, her family k )lle 

Preparations of rorenonJ 6 ? 0115 *5? Swashing water over the 

e p u s pyrethrins appeal to people who enjoy 


. ** because just about anything hit with rhi, ***** d 

b ^ ul[ lyj both are natural poisons that (imfortunately) ded m0St 


m enr within hours. This mix also kills bees and beneficil. The gljl 


>m a 


m P°S£ in r h c 

fhriociy l recommend is neem spray, a long-lasting natural oil f roi 
seed- 

6 lh ljp ge maggots (Hylemya brasskac) 

Sec Root maggots, below. 

Cabbag?w«)rms (Herts rajhie) Cl nc hoplum M) 

There are at least two distinct species. Maybe four. The large green ones are 
[ jr vae of a white butterfly often seen fluttering about rhe garden. Their dus¬ 
ters of small, yellowish, bullet-shaped eggs are laid on cabbage family plants, 
usually on the undersides of leaves. 

A similar pest, sometimes called the cabbage looper, is a smaller larvae of 
anight-flying brown butterfly. Its round, greenish white eggs are laid singly on 
the upper surfaces oi leaves. ! he larvae hatch our quickly and grow rapidly 
while feeding continuously on brassica leaves. 

Both species can do a great deal of damage in a short rime, especially if 
they begin feeding at critical times (such as during the earh formation of cab¬ 
bage heads) or if their numbers arc excessive. Surprisingly, the small larvae of 
the night flyer are usually more destructive than the large ones of the day flyer. 

In a small garden, handpicking and tossing the larvae away front any cab¬ 
bage family plant can be sufficient control. An extremely effective nontoxic 
pesticide called Baci/tos rhunuyuTou (Brl is widely available, often marketed as 
1-hpi'l, Br can be sprayed rite day of harvest because it is lethal otih to tlw eat 
bageworm, cabbage looper, and a tew close relatives. The culruie icmains acti 
leaves for only a week or so, but even it sprayed onlv onte, it seem 
P ersisc % the garden at a low level as infection is transmitted from decaying 
l| dccted worms ro healthy worms, significantly reducing their numbers for <■ 
tcst °f the season. If resprayed a few days after every rain or overlwa “'HS* 
tIOn> Bt can satisfy finicky growers who become grossly offended at the i « 0 
^gcworni appearing rii their broccoli or cauliflower heads. ^ 

a hbage family plants usually have rather waxy leaves, spt , o y tclKr 
llui °f them. lr is essential to put some sort c 
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. .. t he spray rank when using Bt. I use a quarter ccaap 00ft , 
(spreaJei'/sneker) m . jibing liquid per quart (liter) of ^ It ^ 

fei un dei«des of leaves as much as, or more than, the rops 

also wise to spray the 

arrot rust fly (Psffero^; 

Sec Root maggots, below. 

Colorado potato bee* I****" 9 * 

W riowr everywhere in North America, tfaie beetle can almost co m . 
plctely defoliate .1 commercial potato crop. It map teed on other xJamini, («., 
peppers, eggplants) and assorted weeds and flowers. The adults overwinter 12 
to 18inches (30 to 45 centimeters) below the surface in or close to the potato 
plot. Lace in spring they emerge, lay eggs on the undersides of [eaves, and 
resume feeding* I lien their larvae also begin fettling. 

If you grow spuds on a new piece of ground, few beetles will emerge 
immediately in the parch, which means row covers can be an effective defense. 
Growing spuds on new ground is a good idea anyway, as ir reduces disease 
problems, especially "scab." Straw mulching ( using \vhe;u or rye) after die seed 
ins been planted has been proven to greatly reduce problems by providing babe 
Mt for beneficial predators char feed on both beetles and their larvae. However, 
this practice, which might work for die large-scale marker grower, reamers 
your ability to hill up by hand hoeing (see Chapter 3), which helps prevent 
green potatoes and increases the home gardener's yield. What a conundrum) 
n northern North America the beetles go through one egg-laying cycle 
? F»r; but i„ the southern UniK<1 Sa[K , th h as many as 

™j*C,GritH^tl»CEpp ' n ear ly.iiid growing earlp-macuring varieties may help 

llr T T” * *• tete get too thick. Rotenont,' 

» «1» kills bcneficUl Wj U ' TV 1 * an<l ma )' be re P c ”< : ‘% sp«H' 

against the grower. ‘ n m: le on g run, regular use of any poison worb 
a swain of Bottlluj a but c * le )' have limited eflfectivencss. One is 

w ^ cn they are young. T* ^ P otato beetle larvae and uni) 

and then spray The J OLi n ^^t watch closely for liacchi% 

»,« ol>„» J 77 b ™‘% 'Sective fungal antagonists. ** 

° d ' s *’ ave J lso been effective. Finally, *°r A* 
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s eases 
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Kirdcncr who can spend more money than the entire 


k'dd &*** ^hally burn the beetles and their egg s off ZlT^ 
tl,lll T kbcsr and mosrlonl.ible methods for the hotgardene, a^ "T 
[llct , is lots of habitat around the veggie garden for beneficial* 

‘ d a h0lirS tia,ld P ldan S adllIc beedes * Especially attempting to eradt 
Jd them when they first emerge in spring, before they lay their eggs. 


Cor n eanvorra (Heiicoverpa zea) 

A dose relative of the cabhageworms, th ls pest is also known as the tomato 
(nutworm because late in the season, when corn is not attractive to it, the insect 
may become a minor nuisance on tomatoes and, sometimes, snap beans. It 
usually does roc survive freezing winter, so it only becomes a pest in the north 
of North America late in the season, after it has flown up from farther south. 
Food of choice for the larvae is ripening corn seeds; in California I have seen 
them ear more than the roj. half of an ear before it was ripe enough for me to 
try eating the bottom half I Vc also seen a few in Tasmania, but not enough :o 
bother fighting them. 

The rather plain looking small moth lays its eggs on the green silks of the 
corn plant. 1 he larvae hatch out and follow the silks into the ear, fouling the 
c.ir with their excrement as they car their way down the cob. Control is sim¬ 
ple, effective, but a bit painstaking. Shortly after corn pollination is finished, 
mix a double-strength hatch of Bt (with a spreader-sticker) and then, usings 
M>ft brush, generously daub this mixture on the silks of each ear. Ion could 
ds<1 m;l k e 3 blend of dormant oil ^ white oil), water, and Bt. 


ftfeuftiber beetles (St riped: Ac alymina Vattatuiu Trivlttatum) 
Spotted; various species of Piahroticae] 

„ tS ^ ^11 types of this North American pest are about a quarter inch ( sw 
le r TS) ^° n ^'striped ones have three parallel lines running the oicire 
J °) cbe ' r tack from head to tail; the Biabroticac have various patterns ^ 
in s • * ° n tbc * r hacks. Both species overwinter in the south and eme t- 
st ron o' ^ dlC 1 i°rth, the striped beetles overwinter while the spotted 
'"'tatlf, .^ lS ' IVu £ rarc fi®ta the south, appearing about Mav/june. 

the ainditions can greatly alter their numbers. Some years are diti.cu t 
o dr uene r , Cifl _ 
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Overwinteriif Reties —■■ - — somew har stunting the plant. Th 

larvae then ^ cecd .. K . unibers . Their next favorite meal « eant&L 
beetle® pt4* to *** ** s quash, and watermelon last. There are al So 

ind otnur beetle interest. 

varietal differences tn ^ ^ ^ rouble, 1 suggest you do variety trials or 

consult your lo «.a ^ ^ catastl . op hk. Many years it is minor. Emerging or 
vears this damage ^ ^ damage unless you are a market pro- 

migrating adu ' - ' of otherwise reduce the yield somewhat. 

to pe* without directly fighting ,t. The toes, 

_„ . be t few weeke to to -to* “* * » W *" W “*“- » 

t the seedling* gc, pto* ™« **■“•“>» "•* *• "■"*“* * 
i,™ Ano.kt.ee.ie ft to plant lout seeds, thu.nmg to two phots per 

only afet the seedling, hate made . true leaf and ate g,w,„g last. 

(Where beetles are not a problem, one surviving planr per spot or hill is a lar 

better practice.) Overwintering beetles sometimes transmit a virus wilt div 

. that kills seedlings. If a seedling does succumb to either predation or 

, there will still be growing rime, in all bur the shorcesr-season au.is, 10 

another in a different spot; the worst of the predation should have 

by then anyway. Excessive soil nutrients make seedlings more succulent dim 

thus more attractive to beetles* And greenhouse-grown seedlings are 

lush ind succulent, having been pushed to achieve maximum growth tans. 

I lus case supports my contention that direct-seeding, a bit on the late side, is 

the best practice. 

Putting each hill ot emerging seedlings under a carefully anchored sq L1,1 * 1 

1,1 row cover will keep the beetles away until al ter they have laid then 

c^s. When the vines begin blooming you can remove the cover, allowing bees 

access to the flowers. Parasitic nematodes will control the larvae if you apply 

rhtm to the root zone of small seedlings by mixing a dose of nematodes i*P 

V ■ (liters) of water and fertigaring the vine with them. 

d “ t rj •*—* oft" ®* to they ate worth. 

te JZ77 “T <**■% Uviug tead Everybody EUei to** 

XZl'Z“ Sh *r *> 0f Zues, hut 1 fail to see how *> 

considering the life q* of If * e latvae do to** 


, Jjy spring seedling 5 - chewing on leav es . T[l 


cir 

e 


virus 

sow 


_ 

„ vcr w,n.ct under any available covet and wo* „« d Jtjd 
for this put!— 


vin? s lu 

, hcelles (Phyllotreta striohiU}) 

.... st . tinv, black, hopping insects chew pinholes in leaves, mainly in smaU 
^ of the cabbage family, but occasionally* they'll feed on other vegetables. 
| r high numbers, flea beetles stum and kill seedlings. Fast-growing, healthy 
;| anr ; usually aren't significantly perforated; tender greenhouse seedlings often 
j . a ba rd: time because they rc in shock, not having been hardened off before 


[ iav e.i hard, time 


set 

j n t -j]-\y apring, o vcrwiticoring aduh bcclies migrate into the garden froni 
surrounding fields and begin feeding. L.uer in spring, the adults lay eggs in the 
| y[ iesL - c .v S hatch into soil-dwelling larvae that feed on various roots, usu- 
[1],' without doing much damage, until they pupate. After maturing into 
y rs [bf hectics then continue to feed until they hibernate in fall.This later 

feeding is usually of no consequence. 

|.-j ca hectics seem a pest only in spring when, due to cool conditions, 
plants are nor growing rapidly and the garden is mostly bare, forcing many of 
them to concentrate on a few seedlings, Husky*, well-hardened transplants 
normally outgrem flea beetle nibbling. Problems may be prevented by directly 
sowing five seeds for every plant wanted and then thinning ovi\\ as comperi 
lion starts to affect their growth. This gives the beetles more to chew on whi 
providing the gardener with enough vigorously growing survivors to estab/ 
a stand. It is also wise not to sow at the earliest possible moment 
Keep a close eye on spring brassier. If seedlings are losing more 
percent of their leaf area, the best first remedy may be a fohat Ke m±o ^ 
emulsion (the foul smell of which might also confuse the beetles 
u hile the seedlings oer spine again)* Wm 

b the loss of phocosynrhetic surface exceeds 2CI percent,and 
mg every few days with rotenone or a liquid com inatiu 
Pytediruni, Once weather moderates, rite problem should go *»&? 


Jap %se beetle (Poptjliajaponica Newman) js 

us d) located in the northeastern states of the Unite* t .-j stt ,[urf. 
freadiag wfest and south. Its major economic damage > 









cm js 
is pest 


■ -1 many kinds of plan**' Tlle becrk ’ 8°“ ' lll '°ugli one 
although * md nds perhaps too months each year in ,fc 

‘/in late spring mi « *« Mng* 

their eggS ' Stilts feeding where they are unwanted with tot etl0(lt 

^ Tw arc unlikely to cause major damage in the veggie garden. If£ 

^2 nig o" «h** - — * "7 r* , bc e 7 K> * 

Z culprits, fce are of Br and other L>,ologtcals spec,he to chi 

tharcanbemisedin wacerand poured on cae sot. 

j beetle traps can significantly reduce this pests population levels 

tfrhe entire neighborhood cooperates and everyone traps them. I scressW 
because the adults are strong flyers. 

Leafmi|eis (Uromyza spp .) 

See Ofiwing Vegetables West of the Cascades. 

Root maggots (Hylemytf bmssicae. Piste rosae) 

These larvae of innocent-looking small flies are only a major problem in 
Cascadm and the United Kingdom- I cant begin ro tell you what a relief it is 
for a cabbage lover like me to live in Tasmania, a place where the weather is 
like Oregon's! bar neither of these pests are present. 

Die irtblwgt' jty waits until the root system of a brassica has become exten¬ 
sive enough to support its brood (this is about when the stem approaches i 
quarter inch six millimeters — in diameter) before laying its eggs on the 
-wU surface near the plant. After hatching, the larvae burrow down and ku. 
0n tllc rnors ' Weaker-rooting brassicas - i. e ., small-framed cabbage, most 
occoli varieties, and all cauliflower, but rarely Brussels sprouts — become 
1; 7- I hey may collapse and die or become stunted and barely grow. Maggots 
7° 7 nd ch / 0U S h radishes, and the lower portions of Chinese cab- 

scar T d h °f ^ Knt * t0 ,eave rutabagas (swedes) alone or ar m° st 
Z ; Skin ' Which iS *•** *way before cooking. 

mS7t r nes havc scronger root ^ «*«*« a cer ‘T 

stunted,Tha t rwhyTalways°dfd ° r beC ° ming 

* w * h “ «t* « of«„ „ ricries ZoiiThrf by -r 


m 




INSECTS and 


° tS EASe; s 


231 


Ots 


, and .» «-**f f» uns “' h 7 b> «« of ^ 

0,i»e* cabbage, vane,al cho.ee prrmdns „ relief. W 

„« row oo”” “ ” * *®7 *» gets *, m „ U! of " 

.roundbefore the ■««'*'“*« m »y ,o„, Uufo™^, . 

e ,-„rr is not an option with Chinese cabbage, 
harvesting r , . , & 

Gardeners can avoid much trouble by planting after the spring population 
gjc. By early summer the spnitg maggots are pupating harmlessly in the soil 
Mid- to lare-May through July is the best time for North Americans to sow 
brassicas. Maggot levels increase again in late summer when the pupae hatch 
cut, but by then non-root brassica crops are usually large enough ro withstand 
considerable predation, and light intensity has dropped so much that even if 
plants do lose some root, they are not likely ro wilt. Unprotected radishes, 
turnips, Chinese cabbage are still ruined. 

In North America, this pest is a major problem only in Cascadia. Elsewhere 
it is a minor annoyance. 

The late Blair Adams, research horticulturist at the Washington State 
University Extension Service in Puyallup, did extensive trials on a number of 
traditional organic remedies for root maggots. He found that dustings ot 
wood ashes or lime — once widely recommended actually attracted cabbage 
flics. He speculated these remedies helped despite that because in the (uniimed) 
acidic, calcium'deficient soils typical of C.ascadia, the calcium-ridi wood ashes 
boost the growth of brassicas enough to compensate tor the increased pnda 
tion the ash caused. Blair also found that careful ami persistent hilling ot soil 
around the plants' stems increased die survival rate ol seedlings sonuwhat bj 

burying the root system deeper. 

The best simple organic control Blair could come up with was 
Gardeners had long used about a square foot (900 square centimeters ^ 
paper mrh a slit cur halfway rhrough it so it could be fitted tightly ^ 
SCe m, effectively keeping rhe fly away from the soil, but Blair fel _ 

worked better and was easier to apply* A ring of fi'^h fint saw . 

mches (four centimeters) thick six to eight inches 0 t0 2 on 

^ameter, couching the stem, will prevent the Hy froir b) surfed, 
501 s s Wfa.ee. To protect radish and turnip, sow the see son _ ^ cen , 
° Ver r ^ c S «U with a band of fine sawdust tout to S** ^ ^ still 

^meters) wide and one inch (2.5 centimeters) deep- * me I 
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___ 

' r0Qts push the sawdust aside and expose tfo 

e**** 1 ^dJy hatching; 6 ^- . 

4*» * .mother organic remedy has become 

Since Blair W n ^ ne , naro des effectively arrack root maggots i n d le 

Ceram spcc.es ot ^ microscopic life forms are seeded into the 

ground- It l ;ir ? L n ^ n ' . ^ seec ([; tl gs, they can live for months, breeding and 

soil surrounding ^ kvc i s for a while, and actively knocking 

maintaining mi.h " hitch out. Parasitic nematodes will also control 

0® tnaggot* as fe* *_ J . wirew0l -ms ( onion maggots, carrot weevils, 

rlirf DC^t-S l]dbiU.U-l II, 

«*«» Sm "' b "'' r ** "'“ Sl1 

are m, ** ** h * f 

„ Z, „ simple » transport or a,ore rhen, 0 li« once theyre out of the 

culture medium. Be cautious if you’re buying them and make sure what pure 
actinic is fresh -inti remains cffccmc. 
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Sawdust 


Floating row covers that are carefully anchored on all sides will effe 
-ibbagc root maggots from reaching plants. These are especially use 
•TTfEhirtesc cabbage and turnips. 

fo ‘ % « ot & *■ simikr Cascadlan t and British) pest that garden- 

eastern North America are fortunate to rarely encounter. Although I 
C1 ' S in Oregon for many years, 1 have little personal experience with this 
T L c, IV although*! know people who lived only 40 miles (65 kilometers) from 
tC 'garden who had serious problems. The fly begins breeding in late summer, 
yjm- through a generation every month and becoming a plague by winter if 
V- season is not too severe. Carrots starred in lace May come up after the 
. hatch is through; these may finish growing relatively unharmed and be 
hirvcsred bv late summer. However, carrots left in the ground after summer 
-,ds become increasingly infested as the fly population grows a hundredfold 
or more each month into autumn and early winter. 

Parasitic nematodes are useless because this maggot is most active when 
soil temperatures are low and nematodes are inactive. Covering the bed with 
meticulously anchored spun-fiber row covers may give you a maggot-fee 
crop. When the tops arc. three or four inches (7.5 to 10 centimeters) tall, thor¬ 
oughly thin the carrots to about 150 percent of their normal spacing (to allow 
for the loss of light through the fabric' and at the same time eliminate every 
weed, then carefully cover the bed. Gardeners have used homemade solutions 
similar to this for years, placing large, lightweight, wooden frame bows lc 
rred with fly screen over carrot crops to prevent the fly front W' 11 ? t ® s ‘ 
Store carrots during winter by carefully laying sheets of plastic over 
carrot tops and covering that with a few incites of straw Ot soil for > ^ 

This might prevent the fly fxtirn gaining access, thtough ir a 
haven for field, mice, who enjoy carrot! as much as h Limans do. ^ j/J ^ 

Cjscadia because severe freezing conditions are rare, and when 
] L] fr they normally last only a few days. 


snails (Cti^impodae) 

ee ^ ,rot w?g West of the Cascades* 
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v-f-ti i <mriniioi rtiis) 

Squash ifrer fMW/W - cast 0 f the Roefcfcs, the bow c an be 

Found everywhere m 1 01 ^ ^ cail c , U isc the toss ot an entire plant or 

highly destructive kWJ* m0fh em£ rges Bom the soil in spring s 
collage a lon * runn | r ; 0 f numerous squash plants, continuing until she 

hvs eggs Br ^ 1 ^ a f ew aosen moths are capable of infecting m 
has laid as many as HaK [ ie a larvae enter the plant, usually near 

entire commercial pump m * . a b 0 f whar resembles sawdust), and 

the base (the entrance w ^ mm destroying the vascular system 

runner "(or the whole plant) to wilt and die. OccasionaUy one 
c ^ a leaf stem. Tunnelling goes on for bur to six weeks. If the vme d,s 
Uore die borer completes its life cycle, it can nngrate to another plant and 
start again. Because it is protected insbe the vme, a borei is dtfh,u , to elimi¬ 
nate m organic pesticides. I suspect the borer is the reason that squash is 
traditionally grown several plants pet hill - as insurance — even chough all 
cucurbits grow much better if only one pi ant occupies each lull. 

The borer prefers squash and pumpkins; usually ic has 'little interest in 
cucumbers ot melons. Butternuts, Green-Striped cushaw, fellow C looknccL 
and Dickinson pumpkin all have proven resistance to the borer. Gardeners 
should patrol their plants every lew days and carefully inspect them foi signs 
of borers, although it can be difficult to closely examine bush summer squash 
ol any she* For that reason the sprawling heirloom Yellow C .roohneck migbi 
be the best for the garden; that variety also shows the highest resistance to the 
cucumber beetle. 

If you discover signs that a borer has entered a plant, you can destroy it 
by slitting the vine, starting at the entry hole and cutting toward the rentes of 





'zz •»«.-—<*„ 

tatn square is one fool rtn rm i , . c 

Wear's Root Development of Vegetable Crops " ^ ^ ^ ' 


. _ [f it is a vining squash toss a ShovelRd of soil on top of ^ 

# P CG accelerate healing and cause secondary roots to form there So m 
th Tv-rs routinely EOSS a shovelful of sod atop many points where foil 
hrom vines- This encourages secondary roots to form at each point so 
Cm f Y does manage to invade, u cannot collapse the entire runner or entire 
7^beduse it will have multiple root systems. Do not miss any opportunity 
I' a , , ro y a borer; there usually arenr many adult moths causing all the trouble. 

plot rotation docs not help because borer moths may % as far as half a 
i|e (800 meters) to lay eggs. After harvest, promptly burn winter squash vines 
r i,eM to the core of a hot compost heap to prevent Ute-manmne bar- 
p r0(11 pupating, h your growing season is long enough, later planting may 
d ]j oW you to evade the moths, which only fly and lay eggs for a short period. 
The local agricultural extension office may suggest a safer sowing date* Having 
i^-dlc soil under the entire spread of the vine is helpful, as a vigorously grow- 
[tv* vine can tolerate a few borers, especially if it forms secondary roots in 
uuny places. Some gmdencr- use a Urge syringe to inject Bacillus foumgkmis 
var. kurstaki inco the stem of the plant. In an attempt to kill borers emerging 
from the soil before they gk r into the plant,, some gardeners repeatedly spray 
rotenone/ py rethrum, confining it co the base of the stem* Do this late m the 
day because this spray combination is highly toxic to pollinating bees* 

Squash hug M/hwa f rfotfo 

Squash bugs arc easily recognised. 1 hey Ye about tree eighths ot an in^b L5 
centimeters] lono, dark brown or monied, and give otf an unpleasant . 
Children call them stinkbuos, The adults and their lame suck plant jmee an^ 
mject | toxin that causes plants to wilt. Individual runners maj bl z 
^ back. The effect resembles a bacterial wilt, bur when the bugs arc broug u 
unc ^ r control, the plants recover. They are considered the most 

^°tth American cucurbit pest* . 

Adults overwinter under whatever cover is available, emerg f 
'^gin feeding and laying ews. The cogs are easy to s P or: or ® J 

2* «* w. ~ 

s ai leaves. Upon hatching, the larvae start feeding- gg 

^Unur Hf,*l| * | . * l- Uiiiie VO Cl 

UL well into the suinmet 

lorn ,. a ,u 


mg, the larvae ■; KroU ghPW 

iv In the south, squash hugs <- % 
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.. Jut-.- die problem is enJ-of-se;ison sani cation Ip-,,.. 
The first step to^r ^ ^ che ground and dead plant residue)^ 

^ C prlpr and thorougb composing of nil squash vegetation in & 
f, hot compost heap is hAlso d.g up the root mass at the ^ 
° and impost that. too. The home gardeners remedy * t0 t [ Xl] , 

:i;l; z ;*-* " Remove and Wn 

iunc rfdw these^actions take would make most people thinkof 
nestiridcs but in this case pesticides ate not useful. Biological pesticides are 
effecrive only against small-sized larvae, and because egg-lay,ng goes on for 
several months, because most organic pesticides last only a short time, and 
fo-cause the vines grow rapidly, these pesticides have to be repeatedly sprayed 
„ ^ anderside; oflmts (in itself nor an easy task to accomplish). Chemical 
pesticides kill bees pollinating the flowers. There are numerous befteficials 
that rat squash bugs or their larvae; spraying poisons kills them off too, 

The gardeners best options are to grow a mixed garden offering lots of 
cover for benefi rials, including some stands of buckwheat to harbor tachinid 
fly parasites* and handpicking. 

Squash bugs have varietal preferences, though research reports on these 
are mixed and somewhat contradictory* Gardeners will have to work this out 
for themselves. 

Diseases and their remedies 

Sadly, the home gardener lias no effective cure for plant diseases. I iowever, wc 

l ’ an olten P revcnt dlc problem by growing healthy and naturally disease- 
resistant plants, which means using appropriate varieties and making high'}' 
fertile soil. If disease does strike, keep in mind that some years the weather can 

nfavorable for certain types of vegetables that almost any variety will be 
weakened to the point of becoming sick, 

. *" Sr ste P w ^ en somc plants are getting diseased or when tin 

a tonic oftra *T ® C ° W y our g^en with liqu id kelp, wh ich provides 

overall health a,ld othcT fo «ifyi ng substances that improve plants' 

t r **•*. Eki “ V *»**** * <*«- 

She finds compost teas Spraymg Mas brewcd &em high-quality composts 

>VCt tle pknr with beneficial microorganisms. jr " 


w, «* or *° lfer m f *> ,he >’ !*"«. «*» ^. 

m i Ho T ve 'V r ri “ “ s ' mply * rfw ** 

,H **?* W» 1 ban '' 1 W brewln g “P MmeW filtering k «.. P T 

^ «■** Thc <*•?« h “'»s« rtf m *8 

«*> » f ” T an °"' d *r* rf ,h “ fe£ 

.rt -rtr "’•' tre '- do “ 11 c T“ m T* l “» ™* g ™„ S[ » g) ,' 

mi „ t whirl, *. m mil c»«M. Still, if ^ ^ dKtni c > »■ 

is worth a n-y to sec it ym will serve this purpose (see Chapter 6 \ - orr 

post cea recipe). If you make good, compose, you might want to do an Internet 
scaf di for'Elaine Ingham" or compose tea" and see what comes up. 

Regular (weekly) foliar feeding of vegetables is a good idea in any case. It 
[doesn't cost much. E\uy guide,iei should experiment using homebrewed 
cornposrniuntii i - teas, liquid kelp, and fish emulsion sprays,Those who don't; 
practice the organic faith might find great benefit from spraying hydroponic 
nutrient solutions as fcliars. 

Powdery Mildew 

Powdery mildew (Ph i 1 )’) covers che photosynthetic surfaces of the leaf with a 
grey cast and interferes with food making. It quickly kills most plants it attacks. 
Here is one case where the gardener has an effective way to stop the disease 
in irs tracks; however, the remedy is quite shore-lasting and requires painstak¬ 
ing attention. Spray infected plants with a solution of one measured teaspoonful 
(5 milliliters) of baking soda per quart (liter) of" water, adding just enough, liq¬ 
uid soap or dishwashing detergent to insure the droplets spread out and cover 
the leaf instead of beading Lip and running off. A squirt of this will instantly 
kill hie mildew. However, the disease Usually occurs when conditions are 
unfavorable to che plant, and after you've sprayed it away, PMD UsU ' 
appear again in a few days. If PMD occurs during a short spell or unseat 
J fey F unfavorable weather, stopping it for a tew days can save the day 
I suggest mixing kelp tea and fish emulsion into the sptaj 
k'ddng soda/soap solution. Why non 






Chapter 


to oia^ ... omcI how to grow it 


T his chapter provides growing details, vegetable by vegetable. It is not 
organised A to Z. Instead, the vegetables are listed in an order based on 
their importance to a self-sufficient homestead economy and cheir difficulty to 
grow. That's why kale and potatoes (both Irish and sweet) come at the begin¬ 
ning and celery comes at the end. I am only going to provide the essentials and 
leave it to experience ro reveal the rest to you. 1 will assume you have under¬ 
stood what I said in previous chapters, i! you find yourself puzzled by anything 
that follows, 1 suggest you do a hit of rereading. 

Some general lips 

Sowing depth. Tiny seeds like celery, basil, sorrel, and most or the herbs 

should fall into tiny cracks and crevasses of newly raked soil, to be barely <-ov- 

U( d (if at all} with a sprinkling of fine compost, then press rhe earth down 

2 entl y either with your hand or the hack of a spade, much as you would roil a 

h'gt area life a lawn. This essential step restores capillaiitj- 1 me seeds 

^ be directly seeded outdoors in mild temperatures, or rhe rows must be 

S . Jt!e d temporarily until they sprout. Ordinary small seeds the size o «s 

T** carrot, parsley, and fennel are sown about half an inch (1.25 centum 

>***? Wseeds like spinach, beer, cl,,rd. radish, and okra 
out thr 


. r. t ,, r , T ., seeds like the 
I ee quarters of an inch (two centimerers) CL P- y , c our 

y“* “'0. and cucurbits are dually planred ro a deprh oi ahour 
*1 ** larger dimension. 


239 












Veg 


stables discussed in Chapter 9 

Peppers (capsicum or chilli) .,261 


.v„J90 

..J16 

..,277 


Arugttla—'■.- 

Asparagus. 

Beans—. 

B^ets {beetroot}. m 

291 

Carrots... 

Celery and esleri|k.320 

Chicories,».-. ^ 

Giin^e cabbage.-.3'^ 

Col I aids..-.^43 

CucoTnbef 

Eggplant {aubergine) ...261 

Endive...285 

Escarfje... 285 

Garlic.. 303 


Kale.. 

Kohlrabi, garden- 

Kohlrabi, giant . 

Leek*.. 

Legumes...- 

Lettuce .. 

Melons—.. 

Mustard. .. 

Okra ... 

Onions, bulbing...-. * 307 

Onions, topsetting and potato.,..301 

Parsley........290 

Parsnips ..... 2% 

Peas....- —.277 


. 243 

.296 

. 243 

.. 311 

.277 

.287 

. 266 

■ <i . 

.c-..299 

.284 


Potatoes (Irish)..... 24 a 

RaciicdnJO......28$ 

Radish..... ' ■ ■■*•■■■■ i ■ ■ ■ #«■*■# + 4 m 1 1 1 ■ ■ 1 296 

Rutabaga (swede). ht .i% 

Scallions (spring onions)..301 

Spinach. 299 

Squash, winter (pumpkin)......266 

Sweet com., .,- 274 

Sweet potatoes....256 

Swiss chard (silverbeet).....270 

Tomatoes..... 2 61 

Turnip...796 

Zucchini ■. 266 


Fertility needs, 1 assume that you understood the three levels of soil fer¬ 
tility i set out in Chapter 2, where I described the idea ol low . medium-, and 
high ^demand vegetables and showed you how to create minimum levels of soil 
fertility to grow them. Don't forget that these are mini mums; -ill vegetable* 
grow much better when given soil more fertile than the ha tv minimum. 

Plant spacing. I will not be repeating the information on spacing provide 
in Figure 6.1.1 suggest you flag that page or make a photocopy of it lot rapid 
iclcss. In this chapter, 111 refer to various spacing arrangements in shorthand' 
The term on stations' 1 is British. It means chat a few seeds are sown in a dn* 
“ r ' usually, on raised beds or wide raised rows. The clusters are at R** c 
distances, such as 24 by 24 inches (60 by 60 centimeters), and each clt^r * 

,7 7°^# Sowing seeds rn drills" means they are see in the ft* 
ccm 0 a unow Sometimes seeds are to be sown in highly Fertile hills. The* 

W T 1 raiS£d M 011 - sometimes L 

plant, ptogces^Si?’ I Wl11 f ' eqUentiy SU Sg esr thac Y° u cWm t0 1 
wee and the maxm head Sllppose you're growing ldPS*!** ‘ ‘ 

S W! nce d t0 be 12 inches (30 centimeters) T' 11 


rv« -*»! >“ Js ** >" «* ld “%' ^ »»« tP ««llm germuai, on 

„ill In* *»“ seedlm 8 “"*"8 “«y Wl ( 2.5 cad^,; 
f distribution this uniform doesnt happen unless 


However. “*»-. . “ ' yBUTi a timer 

, me precision planting equipment and wwmg the high-quality seed of 
y cj ; EC rmined sprouting ability- in the home garden, clumps of seedlings 
f ,; r ihlv ' 1] places, so immediately after emergence you should reduce 

^ competition: chin any seedling clusters so the survivors don't quite 
l \VHen this initial plain density starts to compete fot light ithe 
■ liing'i will lean aw-n buiii each other) th.,t them again so they dont Quite 
.jj j\ we ek or ten days later, when they are again bumping, takeout every 
vdier plant. Suppose ar tins point they are three inches (eight centimeters! 

When these arc touching, remove ever)' other plant. Now they’re six 
irdies {16 centimeters) apart. Winn these plants are touching, cue off evety 
I onc again. Thinnings of this sine are definitely salad material And now 
die survivors in that row are properly spaced to reach maturity. 

Seedling clusters on stations can also be thinned progressively Start with 
three to five seedlings and gradually reduce their number so that by the rime 
the best plant has a few true leaves and is securely established, it stands at. 

on rhat station. 

Root system drawings. Muriel Chen, my wife, copied the drawings of 
root systems in this chapter from W eaver’s classic study Root ICielopmoit»( 
%«4i|e Crops (RDVC). They are included to help you realize that t e pb» 
growth you can’t sec is as important as wbac you can see. Each dra 0 
is one foot per square. Keep in mind that Weaver worked in a ra 
mate on deep open soil that posed little opposition to full root cu opw 

l' more humid climates, most soils divide into Livers P Jtmgx 

“iLThe subsoil is typically clayey and wont allow such full express _ 
development — but you can be assured that the roots are R)i«g 
further, nonetheless. f how roots work. 

leavers drawings, combined with an understanding o ^ 

w ill help y ou g arc [ cn ti Ctrer , Almost every plant ti r° ^ Some 

", ro *d 0 [ bar it secretes chemicals that repel the roots o or 
0 these chemicals are so effective {and long-lasting) c at J | 

'T'own in a spot, another species may do poor!) breaus 
atl! st 'll present. 


mdat« 




























^GARDENING 


when it counts 


■ , in Weavers pictures that roots neve, turn back and g nnv 
Also, nonce W ^ ^ r0 penetrate new sotl for untapped s ources 

toM rd the center. ^ ^ wuld be a waste to make a denser root sy stem 
of moisture mi 1 ’ ^ it is root exudates - chetriical 

than necessary- _ ^ jng n£3r m own aJready^subfished roots. 

L rn be * *& anportaKtrfuRg yWU ^ 
* L’; st ,»,„g fc- a pl» to aoqu« oumttoo afflceotlp. it mw 
Lading root ryaoot. A root mondt only ton ttt „p ** 
toe of efficiently assimilating moisture and numeu, feetlt a fraction 
r J ,„ A behind the tip. That's because a few days alter It ts lormed, wha, „ 
rh ; root m becomes covered by a kind of bark that reduces penetrating of 
moisture It is only by creating new root tips in an ever-mcreasmg and ever- 
expanding network that the plant can feed efficiently. But the plant cant readily 
make new root tips in areas it has already filled with roots. And because of 
exudate warfare, it can't make them effectively in areas that another plant lias 
already filled with roots. My point is that when root systems begin to com* 
pcrci the plants arc not ns able to acquire nutrients, [ his is a St i lss re rhcin. 
and they may show it in various ways: their growth will slow, they will be more 
easily attacked by insects; they will stop producing as much new h-uitr; they 
will he more susceptible to diseases. They can be starving in the midst o 1 




My previous gardening books were written for Ciscndia, I probably know 
:ts every district, microclimate, and soil type, 1 am learning Tasmania* nooks 
dial i ninnies. But no person can intimately grasp all the regions at North 
America, much less the rest ol the English-speaking world. So in this section 
I usually wont bt able to tell you three things: (1) precise planting dates fm 
your location; (2) the most suitable varieties for your district; and (3) the ham 
g of some pest or disease problem either unknown to me or unique to 
^ ' ^ cse kmds ol data are best obtained from a governmental agricub 

■ * ‘ sin b * crv * cc < ^ourc paying the taxes to support: it; make use oi it, and 

coin- Ibl wf SCrVa ” tS 3 ***** IO draw th «r salaries. I hope chat the third 
healchv hv u V® 111 event if you take my advice about making plant 1 ’ 

soil condinoT *° . *** ^ nor a ^ m £ a plant to handle seasons of 

wu conditions it is not bred for. r 
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„ vs that are easiest to grow 

l;! section I cover vegetable that are generally trouble-fo, , a . 

! ” Lo-denund in terms of sod fertility needs. To keep the si-Tb ™' * 

% book loom'. I to .Tem K.rde,.„. gro „ ^ ^ 

::roSt n cS £tr m 

Kflle awards, and giant kohlrabi 

There are two kale species. One is a Bmwa oi™. %X goingtu u ^ 
rinely tossing Latin names around in this chapter, but in the case of the 
brassici family the distinction is useful because the other kale species, Brassies 
(it includes rutabagas), grows in an entirely different manner.The B. nap, 
fok is usually called Siberian. B. oleracea grows an unbranched tall central stalk. 
Siberian forms a rosette pattern, meaning that all the leaves come out of a cen¬ 
tral point close to the ground, similar to a lettuce or spinach plane, Some 
■m'ler Siberians flavor when kale is used raw in salads. 

Kale of either sort is the most vigorous and most cold-hardy oi all garden 
hrassicas. It will produce when other coles fail. Collards are a non-heading 
cabbage only slightly less vigorous than kale and may be grown just like kale. 
Giant kohlrabi is basically a low-demand fodder crop whose tasty globe can 
grow to the size oi a volleyball. 

Ail coles need more calcium than most other vegetable species. If you re nor 
using COF and if you are gardening on rain-leached land (where there is 
enough rainfall to grow a lush native forest) , then before sowing an) l rassica crop 
you should broadcast and work in five pounds (about a quart or 12o kilograms 
°ne liter) of finely ground agricultural lime per 100 square feet ( [ 1 

meters) of growing area. Do not spread mom lime than chat without ^ 

1 have seen kale resume growing after chawing cut fioiu an ,, 

?? ( - 14 ’ C >- A. long » rll, soil to to ftp-*** 

Ln divc J spinach, and a few other minor salad vtgjjo* r ; efur living 
g^ens throughout the winter wiU certainly appeal to * in J S : ^ cs j nW j n - 
W, * te snow lies thickly. 1 refer those living where the soi . 

" r Co Efiot Coleman's book The B^Seasott Harvest, ^ che sam e 
Stowing details. Kale’s flavor gets sweeter after son which 1® 

H chicories do. Collards don't need chilling to be gP» 








figute 9 1 Th* kohlr abi wu MIW , ln spring . (f)e ^ 

m " 3ft '' ,2 ° tl3yi of 9'^th Ctearty th/s (s a 

f***** **> ****»,«* fc not ve 

r€ ffan 1 40a m RDVCJ 


probably why they are 

populai- in the American South 
I enjoy seeing jiugfe frfl| p ] ilnts , 

auoimn, so I start kale about th t - lt 
months before the first frost 0 
24 - by 30 -inch ( 60 - by 75.^ 
rimecer) stations, f once g rew 

giant kale by direct4aseding it 

spring on four-foot (120-ccn- 
rt meter) centers and initially 
making dieir soil as fortiJe - t .s 
possible. Bach one reached Four 
Feet in diameter and 4hi feet ( [4(1 


centimeters) high by frost. Had 
f given them any water ar all char 
summer they probably would 
have become as tall as 1 am. 

As a hasty fill-in crop started 
six weeks be lore the first hosts, 
kale will make a small plant and 
in this circumstance should be 
sown in drills about 12 inches ( 3(1 
centimeters) apart and thinned 
p rug res si ve 1 y. \ V'' 11 c th e r its li uge 
or modest, it'll be equally frost- 
hardy. No extra fertility should 
be needed tor late sowings & s 
the kale will make use of what 


is 1 eft I rom the previous crop 
I stare giant kohlrabi | L ^ [ 
after the solstice for harvest a> 

1 _ | r 

an autumn and winter crop- a ■ 
grown as il it were a media in 
sized cabbage. Although k 
produce at fertility levels suitat 
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t field cco p. giant kohlrabi will definitely respond Eo better i 
. ‘ t soil moi»ft^ b K becoming larger, more mildly flavored ‘ a f al1Un ' 
Km ami diseases. I always am pleased to 

llty interest in my kale. If they did I would spray Bt K Ui " ^ 

” *- «*** ** 

j *>« *«*t ,o * c ff refimj “ - w p*. - *r, *: 

iS a tray crop and certainly do require regular spraying wicb Bt. ' 
Growing refined brasskas. It yon can grow a large kale plant, idL 
j^ftHlso mastered the an of growing the weaker, more inbred.large boj^. 

J1 were bred from the same wild 8*»«i« olemrcc that kale came from. 1mA’■ 

‘ of cabbage as a non-curly kale whose stalk has become so shortened 
that it h# ncxc ro no s P a,cc between eaves and that overemphasizes kales ten¬ 
dency to wrap its leaves nr the growing poinc.Tlie Brussels sprout is but a kale 
that makes little cabbages at each leaf joint. For broccoli and cauliflower, imag¬ 
ine a slightly less aggressive (and less cold-hardy} wild oleracca strain that 
naturally nude larger Flowers; now it is bred to make enormous [lowers. As 
you move up rhe seal? of refinement from kale to cabbage to Brussels sprouts 
l0 broccoli ro cauliflower, each requires more ter die and more open soil and 
even more moisture than die previous one. 

One last comment on refinement: the cabbage is intrinsically a large vig¬ 
orous plant that makes a he fly head. However, to create little heads currently 
popular with the supermarket trade, cabbage has to be highly inbrea and 
weakened. These small-flamed varieties ate touchy little critters with delicate 
root systems intolerant of dry or compacted soils. They need to be coddled* 
New gardeners will do better co grow bigger ones* 

All brassicas may be directly seeded exactly as 1 suggest foi growingkilu 
bis best to make small hills in raised beds for the refined brwa* concen- 
traring an extra half cup (120 milliliters) of COb or an txtra d 
handful of strong compost immediately under their stations* flvo p 
a bour cauliflower: k has a particularly weak root system that doe, » 
^l-iyey soils. It also does nor like maturing in h cat ‘ 1lU ^ 3tl ^ d’ 1 ^^ ^.,/ 
a hit chancy because oF the unpredictable onset ol hot wcathe _ 
^neties may handle hot weather better; the catalog will ptoii J ^ ^ 
hlir safest thing is to schedule cauliflower tor aucunm < ^f suinniet 

W,n:cr clii nates, refined btassicas may be started after r c lU 1 









































































































Figure 9,2: The root system of a large-framed midseason cabbage after growing about 100 days 
from direct seeding. The leaves have not yet wrapped into a head, Harvest will be m another four 
to five weeks At harvest the root system of this plant will thickly fill the soil to a depth of five feet 
\150 centimeters) but will not become more extensive, Kale makes a more extensive and deeper 
root system than this , (Figure 29 in RDVC) 



lessens for autumn and winter harvest and, by using the right varieties, ier 
overwintering and spring harvest. 

Varieties* \\ interbor (hybrid) is the most frequently offered oknicea typ e 
because it is more vigorous and perfectly uniform. Open-- pollinated (OP) bah 
is vigorous too, so the old OPs will serve fine. At the time of writing, though 
when it comes to refined bfassicas there are no productive OP Brunei* 
sprouts left except in Chases catalog {see Chapter 5). 

Harvest, storage, and use, With kale, if you do not pluck the growing 
P at die top of the stalk, the production of new leaves will continue ^ 
on* iTT ovcrw Hter, in early spring they will begin making mmlLE 
"■* lmore ""‘ l " “d more deUdorn) |J, ,11 along the thick W** 


„ (You'll think of Brussels sprout when you see them.) CollW 

[llk'C 1 .. : ..l.rU; n r,nnn,nf ( . 1 fi BBr U„.,_ . ' *K often 


St in drills With the intention of eating the progressive thinn,n« if , 

th« way. too. Kohlrabi will await harvest through rather severe^. 

... the ground freezes it will store well in the root cellar. 

t and c &ards are mainly used as pot greens. To encourage those unfa 
m with eating them, may I recommend a simple and (naturally) 

Irtish recipe called colcannon. Fill a large pot with finely chopped kale, add 
irtC r inch (six millimeters) of water and set the heat ar low. As soon as 
-he leaves collapse, add an im h-thick (2.5-centimererj layer of roughly cut U p_ 
npeelcd potatoes and allow the whole thing ro steam until the potatoes are 
scft ^jough to mash. Then mash everything. Do not pour off any remaining 
' Cm jyiash the lot and retain the minerals. Add your usual mashed-potato 
seasonings. Steamed kale by itself is a bit intense. And potatoes by themselves 
usually a bit low m protein and minerals. Combined they make near-per¬ 
fect nutrition with complementary flavors. 

finely shredded in moderate quantities, kale (especially Siberian] blends 
well into greens salads. Kohlrabi is tasty- when coarsely grated and made into 
slaw-type - salads as though it were cabbage. I like dipping raw kohlrabi 

chunks. 

Saving seed* All Bmsica olmta cross--pollinate; bees do this task. Crosses 
are unlikely to make desirable plants. Isolating different sorts by a halt mile 
(800 meters) may do for low-quality seed. Siberian kale, also bee p '" ' ' 
crosses only with rutabaga (swede) and has the sanu relationship ^ 
rutabaga as Swiss chard (silverbeet) has to beet (beetroot) k i 
bred for tasty leaves instead pi a bulbous, flavorsome 
Siberian makes seed like any other bras sic a. . 0 f 

These brassicas are biennial, meaning they must pass 
mid weather and short daylengch before flowering i> tr *g^ - ijl five’cs. dig 
overwinter large kale plants with thick woody stalks where i 
them up carefully in Late autumn so as to presetve mat L ^ un dl 
replant them in a bed of damp soil in a root cellar, and et ; ■ .. irl . lVe 4 noc- 
S f hC ' I f& when they arc transplanted back outside- Tlu} ^ ^ ^ jgjjn in 

c °e-severe winter if buried under enough soil and 1 ‘"d’ Ration* 
S P ri % cabbage seed is made this way in Denmark. In 1 


%rvivc 


ulnt et unprotected. 
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r COUNTS 


i huge Homi sprays, badi of the chou sa ^j s . 

The blooming p ^ ^ pointcd pod that holds a few round black 
small yellow flowers m. — lufVCSt is when some of the earliest ripen- 

seeds, The earliest ^ an d most of the rest contain ripe or 

ing pods js full ripc when it has turned dark brown or black), 

nearly ripe sec. (, ■ , g- miic h soil as possible from the roots 

— “rf £ ta, P in *e «*fc «* ^ 

TZ *im * *r -Hr «* *•* TI T °, n ’fT"" ** 

JZ ** the tarp itt» the nun «* et the whole lot ol % 

a crisp Late that afternoon do some marching m place atop the straw, 
releasing most of the seed front most of the pods. Lift off the strawy bits and 
pul them in the heap of dry vegetation awaiting your next compost pile. Left 
on the tarp will be seed, broken seed pods, and some smaller trash. Put it all 
in a large bucket and then, in a light breeze, slowly pour the contents of one 
bucket into another. Hold the top bucket a few feet above the bottom one so 
the breeze may blow away the light stuff' while the seed lulls into the lower 
bucket. This process is called winnowing. You may have to pour from bucket 
in bucket numerous times before you have relatively pure seed free ol chaff ( It 
can help to screen out the larger bits ol chaff be lore winnowing; use any sort 
ol improvised sieve.) Do not be concerned if you lose up to a third ol the seed 
due to wind blowing it beyond the bucket waiting to receive it. Fills is the 
lightweight unripe stuff chat will have poor storage life and low germination 
— the seed room floor sweepings. 

Do not attempt to save either sort of kale seed unless you have at least six 
plants involved in sharing pollen. If you work from too small a plant population, 
}ou 11 experience a rapid onset ol inbreeding vfgar depression, Kale or collarhs 
art on ^ ^ r S c hrassicas the home gardener should ever attempt to grow seed 
br. I would not advise growing seed for the refined large brassicas unless you 
T™ “ lcasC 50 P iancs in g^e pool - 200 is better. But with kale, involv- 
J S “ C " 3 number °f Pl»nw is okay because kale still retains most of the 
vigor o wi d cabbage; even if some of that vigor is lost, it’ll still grow okay- 

Potatoes (Irish) 

around twoLwIiT ll!-? t 'V.? n . COn<,U “ C * ChC P ° taro ,angUiShcJ 

ccaust these initial varieties were adapted ro tropi-*-' 


ro 
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IM# * e P Ma '° 1 Iw-fM&g £ , 

L b«-» " P rodUC “ "”?• ™,i»„ pee „„ 

ether «*> «* “*•* *?*. ™ ** P°«° 


“* to rh»» ■» ** ro fced 1 fsmil V- So Europe's “j 


. * A increased ran- 

i# m ft «“ re ““ Wm ** "** E “">P»" Peesanrs e omlng M £ 

Untied States after the War between the States. 

potatoes need not be merely starch. They can contain up to about 11 p er - 
cent protein (dry weight), matching the protein content of hum an breast milk 
Tk quality of nutrition you end up with has a lot to do with both variety and 
the pattern of soil fertility, if you re growing a starchy variety which is flaky 
and crumbly (and often called a''chipper ' because it is the starch that browns 
nicely when making potato chips /, a [id if you are growing your spuds with 
lots of moisture and fe rtilising your soil so that it offers the plant excesses of 
potassium, then you'll end up with a much bulkier harvest of low-prorein 
spuds. If you grow a 'boiling variety’ which is often yellow-fleshed with a 
waxy structure that doesn't fall apart when 
boiled, if you reduce or avoid irrigating 
once tuber formation begins, and if you 
bmld your soil's fertility so that it lias con¬ 
siderable mineral nutrients but a rather low 
level ol potassium, you'll end up with a 
somewhat smaller bulk yield of somewhat 
smaller-sized spuds that have considerably 
more taste and nutrition. 

Growing details. The Irish potato is 
§ j mvn much the same way in all variations 
of temperate climates. The vines are nor 
dst-hardy, so it must be planted late 
^°Ugh in spring ro emerge after the last 
Ftost is not a complete risk; if the 
?g Sines are burned by frost, more will 

wi|[ ^ Ut r ^ e ^ oss of the first bit of leal 

Ut , 4ce r ^ e ultimate yield, so its best to 
av Gidit T* . 

n 1111 Id-winter (frost-free) regions 


To achieve nearly complete food self- 
sufficiency using European cereal grains, 3 
family needs more than an acre and will 
almost have to use drift animals (wiifch 
will need food grown for them, too. requit- 
ing working even more land than the first 

acre) or a husky rotary cultivator. If the sta¬ 
ples ate the Native American one -<*"• 
beans, squash, and sunflowers— an K,e 
unto, that ait m «« ,tal *"' 1 ' J 1 

****** fffflawpW 

bushels per > 5L,e ' 1 
hectare). ■ 




,, r , summer and spuds ai a cool-season crop, b ut 
, r is possible ro ^ ^ proJut:riviry . That's because the tuber is a saving, 

** Pf n f , <Iltf lr m ade by rhe leaves, and when intensity of Sun |; | 1( 
acC0Unt ^ f “’Ll, a £r midsummer, so too does sugar formation ,Wli ne , 
See tlX'yields, winter spuds are grown in Useless Florida because of 
the high prices obtained for new potatoes in rhe norti curing ate winter and 

earl* spi'ing- 


Root cellaring 


T 0 mai n tai(! a body in robust health you must feed it a sizeable amount of fresh food, preferably raw. 

The nutritional quality of canned and frozen foods has been massively reduced. The same is almost 

as true of dried foods, especially if they were blanched during processing. Fortunately, in cold-winter 

regions IT ls possible to store fresh vegetables and fruit in living condition for many months without 

using any energy to do so, Tills is accomplished by cellaring. Imagine having the makings for a fresh 

leafy green salad in the cellar throughout the winter; eating bins of root vegetables, your own cab- 

bage$y and perhaps Brussels spmuts (stifl on the stalk) in midwinter; or sprouting your own Belgian 

endive and not considering it an expensive delicacy 

Few Worth American homes are stifl equipped for mot cellaring because most of them have the 

furnace in ;:he basement. However, it may be passible to. wall off and highly insulate a part of the 

basenranr for use as a winter Food-storage cellar. Otherwise you can dig a cellar outside, though this 

may be less accessible during the time of heavy snows. Making a root cel far is not generally regu- 

^Ei j J by build mg codes and requires no permits nor adherence to any prescribed construction 

techniques (other than the requirement that it not collapse while you are inside it). Cellars may be 

it-.jJ of recycled materials Even old chest freezers may be recycled into small root-storage compart' 
merits. 


. " ^ n ^ Lte behind cellaring is to rapidly lower the temperature to a few degrees above 

. . ^ ^ ^ ther6f steadi ^ thrau 9h the winter, During autumn you open air vents at 

XX rr" 9 * * Win,er ' fea venti,at - k needed because, above all, the 
cellos, no. gobelow freeze more stab|e ^^ ^ ^^ 


** Europeans have dXtrsteX most Americans of this procedure. 

0re m 9 enui, y and wouldn't dream of putting only mot t o 


'T asi 


•^all on«. 


V ‘ nCS “ weighing about two ounces (60 grimed X ^ 3 SWa11 


sU f ChUnk lf Ut .^ U, '§ e *4»« or whole 

etnC rge mm fhe eyes. The ideal seed is termed 

potato 

.Ba 

l lt least two ounces. 

~farmers, using machmery. must plant unsprouced seed P1 CCM l 

woulj b* knocked «t by rough ladling. So fa*. .^JT 


, 5 7 .. ***> «»d bavin, , . ™ 

Pach chunk cut from larger potatoes muse dso have ar I S tw ° 
. .. least n, VQt y es ^ 


SP 



crops and apples in storage tor wintertime. Basically, roots are put in slatted boxes on shelve# f 
the vegetable has a tendency to dry out (like carrots or beets), are packed in damp coarse Xi 
housed in barrels (or large trash bins). Leafy crops like cabbages and heads of endive and estarafe 
which blanch during storage, becoming milder and more tender, may also be rep. over wins. 
Immediately before it gets too cold for them outside, which is after some frosts but before hard freez¬ 
ing begins, dig them up, shake the earth from their roots (sometimes you needwbteak off the large 
outer leaves), and then transplant them into the cellar and put their roots into shallow beds d m 
moisi soil. There is no reason why such earth beds could not be constructed on a concrete slat 
although traditionally the floors of such cellars were bare earth. 

The only way people in snow country can make seed for most biennial oops is to cellar them 
over winter and then plant them back outside in spring, This was dune extensively on a fiomegar* 
den scale (and commercially to a lesser extent) in the United States before rr? West Coast v~c 
industry developed. 

Root Cellaring ., by Mike and Nancy Bubel, is an excellent book about cellaring that s wontiy of 
the most profound consideration, 

I mention cellaring for those of my readers who may need to make use of’ L However, s r 
tog an adult I have lived in climates where the technique is not applicable. In 
fet learned to garden, veggies grew lushly 12 months a year. In Oregon, a well 1 - 
outbuilding was plenty good enough for spuds and apples* while carrots and other 
overwinter in their growing beds with only a bit of soil put atop them to protect ^ ^ fnwr gid 
chance shallow freeze. And greens! Green salads grew right through the frosB 
horn the occasional quick-melting snows to grow some more. Ah Cascadia. 

^ ere is in North America, ■ 
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, , . « d .p W »ro dw*» wkh m<m Mw«« the,'ll bs 
cur snrt-iLt'h o n. rocring tor some time before thi cjes start growing, 
the earth and S“»J ecc “ r We can chit our seed and then ban 



:hc earth and sub J eCC . ^ We can chit our seed and then handle 

Home gardeners can o ^ the shppts aren't damaged. Chitted 

ilrcadj' sprouting j t j s planted. 

** 15 :tlrt ' Lore planting, spread uncut seed potatoes on a tray i n 
About six wee P [Q0 wd[ licarc d. I put mine on cookie sheets , n 

1 brl?hdy llC T^L cets no direct sunlight in order to avoid dryi ng out my 
Timt ofawm OW ■ w][1 | uvc turned light green, and shoots 

°7 tai ^ * 1 - t e ^ p “‘,r 

Z, .-hunks: f *y ro «fc «* «* *»* " W ° <*“ ** ~ — % 

fl ” n ! „r two btfcrt planting, dig rk tows. On, tow of potatoes ean make 
Utim and extraordinarily high -yielding use ol an ennre fbar-foot-wid, 
120 -ccnririicter) raised bed when planted longways down the center, but it you re 
growing more than one row, ids best to plant spuds on flat ground, making 
their long rows about 36 inches apart on center (90 centimeters I. Spread com¬ 
post or well-rotted manure atop multiple rows in one-ioot-widc (sd-oentimerer 
bands, a i,u..rtcrtoalull'inch (6 to 12 millimeters) thick, and then deeply % 
ib compnst'covcrcd rows (mu the spaces between the rows;. ! ry to loosen tin. 
earth well, II you want the highest possible production and arent growing ii 
huge plot, excavate the rows first, before improving their fertility. Remove soil one 
shoi'd blade wide nearly to the depth of a shovel, set it beside the ditch youtc 
creating, put fertilizer and/or strong compost into the ditch, and then, stand- 
mg m rlie ditch, dig it in as deeply as another full shovels length- That 11 p UE 
the fertility well below the seed piece, where the main root system will form- 
1 do it this way; ! spread four to six quarts (tour to six liters) of a Hint' 
her complete organic fertilizer per 50 row feet (15 meters) into that shallow 

d,tch 4nd dl ^ lt ® we H- Then I spread a dusting of well-rotted manure or cotm 
{. st k u-r the soil that was removed hom the trench and push it all back into 
ch. I end up with a low mound above a zone of loose, humusy soil about 
4 ° 0t ( ®7 UmeCerS ) w ‘ dc a foot deep. Below that is another 2 ° nc of 
’ , C S ° ,b ^ E am rc % shooting for the highest possible yield, and if 
LVC * * Tee tUnc anJ encr S>« a fcer the seed has been planted but before it 
PUttmg tQ ° tS ° Ut 1 V* up the earth between the tows. 




? 3 . a potato plant that enjoyed good soil moisture in deep open loam, shown at the point 
of beginning to form tubers. The spacing that produced these roots was 74 inches (35 centfmetHsJ 
apart m rows three feet (90 centimeters) apart, which ideally allows each plant to be nearly the sole 

occupant of its own root zone. (Figure 40 in RDVC) 


To plant sprouting potatoes, pull back the soil hom a spot an die center 
ol the row with your hand, opening a small hole about four inches (10 K 

timeters) deep. Gently set the seed in. It there are long shoots. pdiiifeL Iffiftp.. 

-n . , , • .^q M n ; nf hes (20 to 30 centimeters 1 

Then cover it up. Spice the seed pieces a to ^ca { ^ 

apart. Wider spacing will give you more Junkers (huge specimens , & 

lower yield, and a better ability to handle dry soil. Closer spacing wi gm -ou 

moderately sized potatoes, the largest possible yield, and less an it) 

J let them grow. 

Farmers must plant their seeds deeply m loose ^ up and 

Accepting that a porrion of the spuds forming at the surface * ^ ^ ^ 
lL inedible. When potatoes arc grown this way, the *0. t ^ ccrer; we can 
[ COmc compact, reducing tuber formation. Gardeners u ^ ^ uS p r0 vid' 
phnt our seed shallowly and then hill up our plants as ^ ^ ^ 

,l Eooser medium for the potatoes to form in. we jj e limiiwo°? 
;‘ tld of smoother spuds, while at the same time r ' 0l0U - . . ia j thai 

Kee P in mind that all ootacoes will form above t * * 
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• ne , the seed will have* been placed only a few i nc \ 

If you do 1S1 am SU ® iine s0 yoUt crop will be easier to dig. 

hclow the origin so ^ vines appear, emerging more quickly foa* 

A ^ P Accpa . becauSe the soil near the surface is 

t | uy would it JW ^ M ^ ^ j uvc , gr0 wn about four inches (10 centime- 
warmer in ^ an ordinary hoe, walk beside one row and. 

,m) h «" - *» h “- “‘i* op a Mt f f "” 1 ’ T"7 h md * 

rC • t null tint loose soil (and any weeds you cut olf with your super- 

ESS* **- »* * bonom inch p r im r crs) Qf * e 

'rim Do that m both sides of the row. Five to seven days later rite VMes will 

have crown another few inches. Hill them up another mch or two. Nm-r a-.vr 

]j m a quarter of the iM growth. By the time the vines arc blooming, you 

should have formed an Ifomch-wide ( 45 -cennmeterj mound of loose earth 

about ten inches (25 centimeters) tall with the vines emerging from the center. 

tr is in this mound chat almost all the potatoes will form. From this time, con* 

riniie hilling up in small increments as weeds emerge between the rows. Do 

this until the vines start falling over, after which further hilling us not possible 

[f you lulled enough, there will be no potatoes forming that arc exposed 

to the light., so there will be no green potatoes to throw away. From tins pome 

on, hand-pull any weeds appearing among the vines /1 here should be next to 

none. If the crop has grown well it should be nearly impossible to walk between 

tows on three^foot (90 centimeter) centers without damaging the vines. From 

fob point, it is best to keep your soil'comp acting feet out ol die plot anyway 

Pests and diseases. All this hilling gives you a good opportunity to check 

tot and control potato beetles ifyourc in the eastern United States, 

Every expert says not to lime potatoes because it causes scab. 1 have not 

noticed any difference, lime or not, but 1 am providing the obligatory warning 

IS 1 USUally rc[ricmber t0 kce P the lime out of the bucket of COF I use to 
fertilize my potatoes, 

... 1 h ' Tl arc numeEOUS 80,1 leases that feet potatoes. It is a good idea » 

giowspu-s on a new pi^ of ground that hasn't seen them nor any other 

Var/i tyr y Cto ' B c PP ers * eggplant) for at least three years. 

tell you fo j C *** - for ^ HowcV ' Cr '' 

how this is,you need to / L CaS ° n ’ ^ latc ' matlirin g ones - To undersell* 

■now how the vine works. First the plant grows leave*. 


WHAT TO GROW ... AND HOW 


_ T ° GR ow 'T ass 


.. lir plus food made by these lea is used to make more l eaves Th 
' 11 to bloom: at th.s point tubers appear as little belo w . ground £ 

t/rfSs *» sKms im T y 1 ,c f 4 Jt 

“ ■ i Al *“ ”•* *“ >Wth ° f *» W slow. A few U, 

““blooming S ,»P*- W!*» lW ™g <*»«. P-duc,i„„ rf«, „ ters , w 

I ,„a |MV “ “■’ scs ' he p™? « « and 

Vl1 / nutrients that are translocated into the already formed tubers and stored 
wr Tins goes on until the vine dies olf. As it shrivels, all the nutrients foe 
k/ntak are also translocated into the maturing tubers. At this time the 
VlB *" skillS toughen Up as they prepare to endure winter. 

P ° Earl}’ varieties grow for less time before beginning to bloom. They make 
1 ,^ on shorter vines and thus arc done sooner. They also yield less. 
UK var ieties grow on longer before the bloom starts, and they bloom for a 
| llwC r period- hates yield more. 1 n climates where there is a long growing sea- 
"•j !S ijfren wise to use the latest ol late varieties for rhe main storage trap. 
n K> d e i a y planting the main crop tor a month after the carlies are sown, 
because if the main crop vines die back just before the frosts come, their pota- 
;oes will have less tendency to resprout prematurely. When lares are finally 
d ug> foe weather will have become cool, leading to much longer storage. 1 
always grow a small patch of earl} potatoes for summer use, but most of the 
trop will be late varieties. 

Potatoes done like score Kingly hot weather, espeuall) when it is also 
humid. For that reason, rbey ate usually grown as a spring Liop where sum 

metis are long, hot and humid, and are dug early. 

Harvest and storage. As soon as the earl iest sowing otthe earliest urum 
k in bloom, you can dig a plant tor new potatoes. They 11 gow one s ^ e L _ ‘ 
days as you dig your way down the row. Some people tty to gen , 
m °dd new potato without damaging growing plants, but l fin t 

loss than it is worth. I just dig an entire plant whenever n. 

new potatoes, •--All® 

rhe main harvest when the vines have browned oft* ^ 
p nS m and wont mb off easily Dig earehilly so as norm cut P 
- ^ do not heal well enough for long Storage; any air pocam [imcs . 

%h_ ■ ” Do not bl lllse chc P« atoes; hancU , * t , yupams) o* 

8 virus-ccrcifi c d seed, 1 harvest about 25 pounds (1 * 
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^pound (0.5 l*H ° f «<* SOWn - M >’ ^ '™“' J '* %» 
poraroes ■ Miybeeven less. 

that with disease s<= * ^ ^ humid and a stable 40 6 F (4“C), Colder 

Uc aI « 0 rag C ®n r ^ ^ as the starch converts to sugar. If c he 
th.ui that and » P . - poraroe s will be ruined. Warmer than 40“F 

temperature goes e ^ j recommend you study Mike and Nancy 

for suggestions of Iessdonnal wavs to store thmgs over 

tic winter than in a cellar. I live in a maritime r mare and pur my spuds ln 
, aree cardboard boxes chat are stacked in a rightly bmlt, unheated outbuilding. 


;,vcr the boxes with a few old woollen blankets to make sure no light g ecs 
i^and also to stabilize the temperature. Given this small attention, they last 
about five months before sprouting starts, and even then they are quite use- 
able for another five or six weeks if I rub off rhe sprouts, by which time the 
first new potatoes are on the horizon. 

Saving seed. DonV save seed unless you absolutely have no choice. The 
odd aphid passing through infects the vines with assorted virus diseases, These 
Jo not kill the plant, but they do reduce its vitality and lower yield — a lot. 
There .ire over 20 such discuses and they are transmitted from year to year in 
The seed, itself. 1 lie more years gardeners plant from their own seeds, the more 
1 lH ‘s die pot itoes will contain and die lower their yield will become. It is 
posable to harvest more than double the yield by sowing seeds certified, to be 
disease free. Such seed is not costly compared to the result it provides. 

If you do save your own small spuds to plant the next year* do not do this 
fer more than one or two years before starting anew with certified seed. And 
A T ^supermarket potatoes for seed, both because they are not cep 
, ° because, unless they are genuinely organically grown, they have 

I . ^h anti-sprouting chemicals (which gives me yet another w 

i Hw j frr k UUi, i t ^ V ° r> n ° C t0 eat c °mnierdal spuds). Seed certified as 

^^oratory-grown tubers char is 

aphids. This has^iothinl 0nS 7 ^T*?*" 0 * or chilI >'- isolated places free of 

S o wich being certified as organically grown. 

s weet potatoes 

Growing detail I 0ai 

is nc ^Y impossible coT k * and,F S0 ‘ Is are esse »tial for really good results. ■' 

8 11 T a clay soil enough to grow rlie finest s"' lLr 


, 3 t:lt oSS 






ua -uac 01 e 


\yecd 

F rttoes r0 s u H* r- 
F " T |„. ,ooc imm « »***« <**»»<p«j, 

1 ^1 * 1 I I n| 1 FJT% ■ ' t a. r B _ 1 I fe 


quality of th, 


to a half 


1^ 
over 

Form 


: f1 . , , r n quartet -1 

^thick^to 12-millimeter) layero well-, one d manure Qp ^ 

their entire growing .nea, then dig the enrire area. Sweet pota T' 
elI m dig in a thick srand of an overwintered kgu me green ££ 

form .vide raised rows lour leer (120 centimeters) apart on center. Becau* 
MO d drainage after heavy rams is essential, raise their beds about six to eiaht 
fcdS*(15 «> 20 centimeters) above narrow footpaths between them. Once their 
beds are formed, set either vine cuttings or rooted shoots 15 inches (40 ceh- 
orneters) apart ato P these ridges. They may also be arranged with three seedlings 
planted in a moderately fertile lull, the hills on four-foot (120-cenrimettr) 

centers. 


In the right soil type, given only moderate fertility and grown where sum¬ 
mers are long and nijghcs are warm, each plant can produce 8 to 12 ^cod-siied 
potatoes. When grown in the northern United States, the yield may drop to 
.islow as about one pound ( 450 grams ) per row foot( 30 centimeters). You can 
save planting stock from the previous year's crop or buy ready-tO'plant shoots* 
II die seedling raiser is reputable, buying may be the best option because sweet 
potatoes accumulate virus diseases like Irish poraroes do. They also have a 
tendency to mutate. Commercially raised shoots or seedling are usually only a 
jCVi generations away from pure, virus-free rissue^culcure clones. Statistics 
char virus'free starts increase yields by as much as a third. 

To start only a few vines, in a warm place suspend a sweet porato on 
toothpicks iu a container and. cover half of ic with water. You can grow larger 


^ntities by placing several p reap routed (or conditioned) sweet potatoes on 
bcd °f sand. covering them with a two-inch (five-centimeter) layer of moisr 
; nd f M and keeping that soil between 70T and 75‘F (21“C to 24‘C). 
ysFniuring ( w h at ^ ca ]i e a "conditioning" in rhe commercial trade) consists 

“ ln g the roots at about 85*F (29°C) and high humidity for a few we ' ; 
tip,V°° rS Start t0 develop. You can easily accomplish this at home ) F 
^«*» *®> a germination tat ( for heat) that alto hold* a la.gr open 

itm 0n . K toots are actually wet; this nuj 





rDE NING 

2 Se _ 


J COUNTS 


, , [ | lc Umt t dS..« S ,ou t doo,™„ sl -,,b c a . 

In the deep sourt1 ^ nght temperature to sprout the roots about a 
The soil will naturally U ar f rime ro set the shoots out. The tin 


s a i-i 


e used. 


|ll LM* l f|l LCl**J jrv ' ,|r *• 

iat soil Will time to set the shoots out. The ri mero 

month to Six ^ eks b T* ^ nig ,j t temperature stops falling below 60“F 
start the nursery * * ^ r0l - yoU may have to bed the roots 

(15.5 0 #- ff y° uVe ina 3 soil- or sand-filled box in a bright sun 


:art u«- m the equator, )'«> •“»/ —” - .*~»in 

jS.ST). If you're hp* 1 ^ 4 ^ or sand-filled box in a bright sun in- 

greenhouse or m 001 "jp ^^ t h e optimum .vine for transplant. 

,-indow in a warm room- u -l ro 30 centimeters) long and 


a 


& The sprouts win r r 

window in a warm ro ° ‘ ^ ^ in eh# (25 ro 30 centimeters) long and 

ing when they J uZ , ccm . Cut off the sprouts two inches (five 

KlVC hvf o. mx & ^ j x shal . p knife. Because they re unrooted, put 

ZTiS 7*7 r» 

*z 1 w*w»b. *-h* t * — " ot r T* « 

min)l bud. Im»Kdi«ly am t.» * fc-m *«r feed, -m 1 

The m «* ■** ***■ r*"*** r*" d T <”* "t** “ “ tl,c pl ““ 

„ keep che soil mofa. if possible but w. Mb* The «•««#* bee 

, , t- „ r L„ „„'ll,u;e-r-,-l.'d before the vines run coo 

^t's' root develop me nth ixeep tnc 



ihe Vin f mt POtat ° plant at midsummer Wittj rows four feet (120 centimeters) on center- 

the pt ™* * ** - * - **— w ° **** k 

**. g L«aZZIT T their root5 ** both *« imm m m <m***#*% 

wee* potatoesf mgm 69 in ROVC) ° * ^ * * *"* <U ° centimeterS> ' °° ^ ^ 
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a nq how to 


GRO * IT as 9 


:h 

(bt h' 


k ' s best to do this by shallow Scraping with a hoe, much 


•’TiH**- c "t‘1 r mA ‘ 1 low hi “ “"-j i’iinSCtnl 

v '"" ls H T'V ”**" Sra “ Univtr!itp vtatoS 


BXte 


^ service Siiy^ hilling i educes insert problems. 


LJndrr good conditions, within two months of being set out the vines 
. hou ldentirely cover the spaces between rows. From then on do abitof hmd- 
j Jn£r ,{and careful stepping) it you want the best results. 

tfcccmt, k 

Pcsrs and diseases* bommeii-U producers are distressed when any Sgj 


non 


of their crop fails to appear marketable, so pests and diseases 


are mainly 

t a ,smetic wort}- to them. Tliey are usually nor a serious matter to the home 
gardener, except that there may be quarantines on the movement of potatoes 
ind planting stock in states with major sweet-potato production. Be warned: 

L , jbf time of writing. Limisiana, Alabama, Oeorgia, and North Carolina have 
restrictions. Check with your local agricultural extension branch for informs- 
[ion on pout." 3.rc3* 

The girdener's most eftccrivc weapon co prevenc problems is crop roratiem, 
Rorarion also helps .simplify weeding. After ar least two years of growing some 
other cleanly cultivated crops, rhe area will be reUrively free ol weed seeds and 
ready for sweet potatoes. A weedy sweet-potato crop is a stressed crop, i non' 

productive crop, and a drop attractive co pests. 

Do not repeat sweet potatoes on the same beds without a resr into ochu 
craps lasting at least three or four years. During that break you should not 
dlow any of its pernicious relatives — like bindweed or morning glon 
ffw Finally, carehdly clean up all \'ines. dig out all accessible root materials^ 
^nd promptly hot-compost (or hum) them to greatly reduce pests for the nec 
' Car - Due to companionate cldects, legumes following suee- potaroe. 
gtovv will, hfs b csc ro tallow sweet potatoes with a brassi^ ^ nu ^ 

I„ adjiden to tl.c uwd orange- or ted-tlMtM soft. 
f re :trc dry-fieshed whim ones. These arc quire popular with P«F _ 
^ le Car 'bbean. 1 kmnv of bur one varier)’ requiring less than 120 to 

^nd warm nights — Georgia jet needs only 90. ^ ^ 

Harvest, curing, and scorage* Harvesting SC ° r ^ n ,^ ' F11> o, e^dy^ 

nduri l ,g0r ° US aSpCCC of & mvm S . sweet iP** 0 ** ^**2 Uh* the first 

8 Varieties in short season climates. Under warm 7 ^ ^ hut the 


^'irvest- 


vai1 ^ c gin about 90 to 120 days after $cu |n g olir 


thi 
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■ n swell in size for some rime alxer they arc first Urg c 

“' s T,'«r“r*c sang# h »PP'“ "‘HV ?""!'* tlle la “ f ™ <**. 

enough re e». W* ^ . y oU want them sizeable buc not overly [ arge 

of jjpv^llfc s0 W | , su fl^ r; when they're too big- (This is one reason not to 
because eating quabry wi jj come a point when all the swe et p ota . 

make their soil too 

t 0 « should be dug ^ r0 minimize "skinning,” the scraping off of 

It is , r well _ [f the soil is quire dry ar digging tirne, 

skin. Skmnc pou ^ s 0 fj. en & an d reduce damage. However, if the 

<■**• thc r**** ” y ciaA ° pc " afer hmK ** 

may even rot in the ground. .... 

' Select the roots you will use to make the next years seedlings while dig¬ 
ging These should be 1!4 to 2'A inches (four to six centimeters) m diameter 
wuh'smooth skins, a pleasant appearance, and no sign of insect damage or dis- 
They should also be taken from hills that made an abundant "nest' of 


ease 


potatoes* 

L V not illow fust-harvested potatoes to sic in rhe sun tor more than One 
hour L«r they ntay scald, reducing their storage potential. And do noi r it ar n)i 
possible, harvest a her frost. It you should be caught by a surprise frost, then 
t irvesr within days or rhe roots may begin to rot. Sweet potatoes still in the 
irrh it;badly lamaged il rhe;-experience soil temperatures below 50‘ F (10 O 
Alter harvesting, the potatoes should be cured to heal any scrapes or 
injlines to their skins. Ideal conditions for this are a stable 85°F to 90°F (29 C 
[ ° j luimidity around 90 percent, and reasonable ventilation. Commercial 
growers ^ i1vc s P cc bl rooms designed to maintain these conditions. Nouh 
Car °l |na Smc University agricultural extension service advises rhe home gat' 
detier to use this simpler method: Once the roots have been removed from rh L 
^d-T. spread diem out to dry for several hours away from direct sunlight. 

■>« dry pur them in newspapa -1 med boxes and leave them in a dry, vend' 
drv cl VU€ ^ S ^ or curing. When they are cured, store them in a c0 ° _ 

1 2r<*"-55“F/lO”C ,0 wet. W* a month until «*** 

“ ““ “*"8 them. Moat varieties of newly *t 
hew,™ of „u 7 r ““ "•» Th* flavor develops ove, time. In M# 
d*a* 8 " “ ld " »* UO-C) for even a to *- 
i “ d 1m “ S»ality. On the other I,and. if thcyVe kept » 
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HOW TO Grow 
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b , extended periods, they may shrivel, become sm„„ .. 

87 P ' % 

“ Coring aid storing sweet potatoes so that they'll fe *, ^ 

~ diflienlr rlr.m geowmg tins easy crop, especially „hete w ejth „ - 
’ e cool a. harvest nme. II you master the art of keeping ,h em unti | . 


dons~ -i - ■” 

<xt planting season, you may wish to start more than a f ew dozen seedlings 

Ahe spring because then this crop could become your mutinous basic J- 

v bit the equal of the Irish potato. 


P 


1c, every 


ummtoes. oggp!<.mf (auhergint 1 ), anti |ieppei?s (capsicum orthillii 

Tomatoes, peppers, and eggplant are close relatives. Many varieties can be 

'Vtcnnial where there is no frost. All are aggressive growers in suitable weather 

conditions, responding to fertilization by expanding to the limit of their mois- 

tt|a . supply and rooting room. Gardening magazines occasionally show a 

; j oio of one trellised tomato plant covering the entire sun-facing wall of a 

house, and 1 was once introduced to a five-year-old Fijian eggplant bush that 

iv,is five feet t ! 50 centimeters i tall and six feet (180 centimeters) in diameter. 

Once a year it was trimmed back by half and its bed was mulched with a few 

gallons of chicken manure. I suggesr new gardeners learn to grow tomatoes 

first; once they are mastered, peppers and eggplants will seem easier. 

Growing details. Tomatoes are not frost-hardy: most varieties need 100 

to 120 growing days from emerging to first ripe fruit. Where there are fever 

than 150 frost-tree days, gardeners must get ar least a 50-day head start by 

using transplants. T hose in warm climates may direct-setd tomatoes, i 

these folks still use transplants to obtain extra production time. My a 

)oiu Imsc-free growing seasons exceeds 150 days, grow 01 ^uy J ^ 

ditce early-inaturing transplants of a bush determinate variery.en g 

fh the table early in the season. Then directly seed a few more s| 

M,lk Inne the seedlings are set out. and make these indeedn ^ 

^' s '^akes life simple. It also frees you from any ccmptari#| ‘ 

IOt nato plants. , 

T . * fiircher frost 

0 ^' r ecr-seed tomatoes immediately after then. » |U Gcntlp 

^ Usc hills spaced on at least four-foot ( 120 -cennmenA ’ wn - 

5?* “fl back down m restore apillaity, a* * *» b P n "' ^ 

m oc .^nri meters) [ 


Ccr 


r of title 


niound about half an inch (1*25 centuncci 


or si^ 












• „ - ovei ' with loose soil, and, if it is hot and sunny, w a% 
seeds in that a wee k. Progressively thin the seedlings to a Slngle 

h ® . d * „«to vines Off .he ear*, freeing the , ft* from tUnug, 
You should < _ an s[ake up i n determ mates, trellis them, guide their 

by ins«*» or^ wircs , gro w them in tall wire cages, etc. The b est 
ernes up hang g ^ ^ ^determinates (and there seem to be as many 
,«,■ I know to P 1 gar deners) is to follow their own growth pattern. 

” J .1,.' new vines emerging Iron, rhe.r r.ortte. torn, on the *« 
L.firet. two week side brenches appeer: tire thud one « a strong,, Side 
b[ «h, „d this pattern the" repeats. During the firs, lew months of the 
plant’s growth remove all the weak side brandies as soon as they appearand 
JU. *.third strong —•'» 1 * is MS,lv aetompUahed by pint-hint 


T|: , h ,m$ ■ .indeterminate jl and "determinate" refer to different growth patterns. AH tomato vines 
grow by having erne side branch emerge from each leaf notch. This side shoot will grow as freely as 
ib* main vine unless pinched off. Determinate vines grow only a few leaves (usually three) and then 
item The- siMt. tranche 1 ontinue the growth for three leaves and then stop, and so forth. Determinates 


lend to be tidy, compact plants. 

Indeterminate varieties make a vine that keeps growing indefinitely from its end; its side 
’ 3 I 5 - jirindefinitely The result is that the vines on indeterminate are much longer, and 
^ m the length of stem between each leaf is also longer, so they are lanky and spread aggressively 
Br.'th sorts will keep producing new fruit and covering new ground until frost — aslongasthe 
plant can find unoccupied soil in which to make roots. If the root zone gets crowded, they become 
^ their production slows a tot, and often the vine becomes diseased or will be attacked by 
° ^ CUT growing season is, the more growing space you should give tomatoes. 
_ * iwt m*m of determinate varieties closely match their compact above-ground growth, 

of lfLh! SMnerr f ’ pen U S00nerp and yield more heavily for a shorter time. Because 

« s “ up "—- * - - - -« - h t 

**“* «*/« inevitably earliest. & . B " deW * Sh ° U ' d probab,y only grGW t 

wwe carries more weight of fr * ^ ^ ^ ^ avor determinates is second-rate because 

wtofo taste nuintioft ' prop0rti(m to the amount of leaf area ft makes to fill thos^ ^ 


, tbe unwanted Stic shoots wt* your thumbnail. Thin both *< 

1th atU lU 1 ** b 7 Ch ‘ S d ’7 “ 1 “ «•** Continue p „ . 

1 ; j* way until * plan, has formed enough kranchts K ^ ^ 

' thanics you have constructed to hold them up. Afro, that, ten™ Jf £ 
hci as soon as they appear 

An wa ) : co ^ determinate ™es enough to prevent most 

aaina gc 1S to spread a few inches of dry brush to cover where they are to jjj££ 
a let the vines grow over it. 

Pests and diseases* I here are many diseases; most are a problem only irt 
ommerdal fields. If the roots have room to expand, the weather is favorable, 
j r j u . soil is reasonably- fertile, the vine usually won't become sick. 

Fruit worms are tin same larvae as the ones that eat com and may* be con- 
* rolled by spraying Bt (see the section on the com earworm in Chapter 8 ). 


an 


an 





5 re 


9Ure ® An '^determinate tomato plant, spaced four feel by ^ ^ ^ ro ot systems 
Sfl0Wn tWD month* after transplanting. The tops aren't bumping yet, itQm ten- 

[ we of the first frost, this plant had roots extending f> ve ^g^taneterf elided 


. e 07 tf»e first frost, this plant had mots extent <y H er\mete(> 

* - the entire system had thickly penetrated an eight-foot^ ^ ^ 


uw entire system had thickly penetrated an 
ds Pth or 42 inches (105 centimeters). Clearly, tomatoes need a 
flt - figure 73 M RDvc) 
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gardening 


when it co unts 


ot 


_ r . w , s - chey also die after earing a bir of Br. Blossonvend « 
Horiiworms ear ^^ mgst ^defies once your subsml oilers 
Will stop bmg a pro of[lg]u applications of lime for enough calciuj 

calcium; it can r t. > gfe, en J ror will fade away. 

„ mote vigors. Their l,g ™ ***, 

„ M « to a. once. * h is *»«*"«“ ” ““T M» 

' 1 down [heir soil s orgn* matter content, overcrowd rlu- plants, and dm* 

ror.ire our of ronratoes often eno^h. Some heirlooms have superior flavor bp 
mar nor be well-adapted to cool or dry climates, and they rarely carry any dis- 
cisc resistance at all. I suggest that you only experiment with heirlooms. Try 
anew one every year, hut mainly grow the tomato varieties proven to work in 


yarn 


area 


The besr flavor is found in slicing (form-fleshed. nor watery) varieties 
that require warm liumid nights These are often called'"bee&ceak; However, 
in maritime climates these classics usually Fail ro ripen, which is another reason 
to check with the local experts about locally adapted varieties. Some varieties 
may deal better with diseases present in your area, too. 

hi detenu mace cherry tomatoes are the most aggressively growing of all 
types and are best suited to dry gardening- If you're making sauce or paste, use 
varieties bred to contain less moisture* They cook down in half the rime, sav¬ 
ing a great deal of energy. These sorts are also superior for drying. Finally, a 
relatively new sort has come out called Lortgkeeper, Ir and its competitors 
ripen extremely slowly; after you pick it when its green, the fruit develops a 
vaxy lough skin that holds in moisture, lasting a lot longer while ripening 
Tu\h in the pantry. They taste pretty good, especially when the only Compaq 
ISOn comes l mm tllc supermarket. I suspect that Longkeeper was bred from 
Burpee classic called Golden Jubilee, a late-maturing yellow beefsteak 

TM-l \ ^ 1T ^ °^ n ^ on ' r ^ e ^ est flavor oi any tomato, 1 always grow one 

o en jubilee plant even though it is too late For my climate and even though 
on p get a few fully ri p e f ruit mwar d the end of summct unIess r |« year has 

ill, .l 10usc ripenLr^ 11 ' ^ ^ 8 reen on;es are among our best in¬ 
tern jrc self..,oil’ i" 6 * css ' vi ? orous close relatives of the tomato. 1 he) 
ing seed a vc v , T ^ bavc a f^t Pudency to ouccmss. If you are s:i'" 
8 '*“ VanCC,CS ** 20 feet ( Sjx me ,4 , f isoIa[ion . ,;- s especially 


WHAT TO GROW ... ANQ u „, 

--—^1^0 GROW , T 




imP' irr ' in , i. r r he fruit set dead-ripe first 
*%** are somenni, ■ .lirect-seedcd where the growings ^ 

. A day* (t k,10W SnnH ° m ‘ V ‘ rf° t& that)! 1 WouU * ^ it with 
"Li unless tin- gn* ***** exceeded 180 days. In shorty a rQS 

% .^ritirne climates, growing hybrid peppers is highly advantageous. In di- 

0 'areS where the summers arenr hot, it you dont have a greenhouse, hybrid 

.gpl,mc may b L ' essential, and the best of the lot in Cascadian trials is Dusky 

nl'id. In chilly areas, ir may be ro your advantage to grow peppers and egg- 

,k on top of a black plastic mulch that covers their entire wide raised bed. 

The mulch warms the soil a few degrees and also increases the nighttime ,u r 

acute a few degrees. This little rise in temperature makes all the differ- 

_ r,m ik,' rtr rri^L'[j> irn.nnnm U^rv »L__.l 1 

in 


u , isolate hot peppers from sweet ones. The secd- 


saving procedure 


rernp^ 1 "' 


once. It is not necessary to use drip or trickle irrigati nearh such mulch ii 
[In- garden. Simply make the bed perfectly flat. Then lay and anchor the 
mulch and set transplants through small'X" slits. When overhead watering or 
dim it rains, puddles will form in slight dips and depressions. Poke small 
h 0 l £S i n every one of these spots ro let the water flow through. 

Harvest and storage. I pick my scarce first fruits when thevre light 
orange because I hare ro see any of them damaged by slugs or woodlice. Alter 
rreilised indccerminarcs are ripening higher oft the earth, there is less danger 
nt damage (and many more fru.it ro spare’, so I let rhem develop a complcreh 
vine-ripened flavor. At the end ot the season 1 bring all hill-sired green toma¬ 
toes into the house and keep them in airy baskets in a cool parr of the house 
to ripen over rhe next few months. 

To improve the performance ot determinate varieties, about eight weeks 
before the first expected frost, pinch oft about half the flower clusters as dtey 
'Pf^r. This lightens the fruit load and enhances size and flavor. Aboutdour 
'-veekx before the Erse expected Irosr. pinch oft over three quarters of 

°wer clusters as they appear. 

Saving seed. There is lirtle advantage to growing hybrid tomatoes, so you ma> 
' V£ H g r °w open-pollinated sorts and save your own seed. Tomatoes ( F^P 

r r* PM .ire self-pollinating, and you can save seed from a single pto 
£ *• ** “W- for seed extraction gtE comply tip. on - 11 J* 

1 Hm »" A warm place, and let diem ripen even further lor am 





in half crosswise, exposing all Hie cells inside. ty}|| 
Cur the ronptoes _ , , into a bowl. Pur that watery m, 


in hair cfuaovr*™' - t ^ i 

Cur the «m«o _ (se£d) , r) pulp into a bowl. Pur that watery ^ 
^rfingerj^opo 11 double the volume you are putting i nCo [( 

rure into a small jar r . f _Hxvs in a warm room. It’ll fi 


11 mr rhar nOia> ^ ° ^ 

n j , the counter for a few daps in a warm room. It’ll ferment, 
Allow it c0 stand oe ^ mn ] hats fine. 1 he arirlc 


Allow it to stand may gro w on top. That’s fine. The acids caused 

foz.andfe^ ^ ^ in | lib itors within the seed, making it 

bp fermentation - Swill die liquid around in the jar once a day 

ra uch of the froth on top. Within three to five days most 

“ f cheCds'will have settled on the bottom and most of the solids will be 
floating on the top. Nowgently fill the jar wmh water, a fow the seeds to reset- 
1 10 1 | bottom, and gently pout most of that water off without losmg many 
1-cds. Refill and repeat this until the water is clear and the solids are gone. The 
few seeds you will lose doing this arc to your good; these float ro the top because 
[hev arc lightweight and unripe, 

4 p our the contents of the jar through a tea strainer to catch the seeds. 
Rinse the jar a few times to get them all our, Then tmse the seeds in the 
strainer under running water until dean. Dump the seeds on top of several 
thicknesses of newspaper and let them dry for a few days before you put them 
aw ay in a paper envelope. With most varieties, a few ripe tomatoes will pro¬ 
vide enough seeds for the entire neighborhood. 

Winter squash (pumpkin), zucchini, melons, and t ua imber 

Cucurbits are so similar that if you have known one, you know them all. The 
easiest one to start with is squash, because it is the most vigorous, most tokr- 
■U ii oi chilling, and most tolerant of heavy soils. 

Growing derails. The key to success with cucurbits is to wait until the 
sail viarms up enough before sowing. And you should almost always directly 
su.J, they done transplant well. Whether while sprouting or when growing 
QQr cucumbers need mure warmth than squash, and melons (especially water- 
melons) need more than cucumbers. Sow squash and pumpkins after soil f» 
»™.-d » 60T (,5-C) a „d id«u y „„ during , w«k of sunny we*b«. A*“ 

I*'', 7 “ “ P <T '*8-" «°» cucumb*.*■ 

This n,ni»77T dl 7 up “ d be gb>"mg to grow well, sow «** 


sprmy 


ls »wng mm matches the wad i ° 7 ' 

j n „ ‘ tllL steadily increasing 


temperacur 


- e of soil 111 
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m the soil turns chilly and damp while cucurbit SCC(U v m 
^ ' w die. Cucurbits arc more sensitive to chill i ' res PWttt 
« *££> after. Should any *** seedlings (o^t ^ ^ 

^ 7 <■ 

’ ^ ■ - -*, as thc weather settles, resow at another spot mthc sam . 


rticth 0 ^* ^ ii * —.«„c nui 

Ll, mm C, ’ J “ P *T* WC ‘ l V**™*! 'bin both and fi„* iUst 

' .tat -U-. pm, An U* w™« In a chilly tUmp ^ , 

Jweek or ten .fays Incur w.ll outgrow an tarfier on, .Wbmly emerged, 
"hivcclng nmi shaken. 

For the same reason, you should be reluctant to water sprouting cucurbit 
o s _ It's better to chit them first, plant them into moist warm soil and then 
not water them at all until tb ey emerge. 

Cucurbits grow last in lull sun and in fertile soil (most fruiting plants dol. 
Since the mainly shallow root .system of all cucurbits is at least as extensive as 
their tops are (with bush summer squash, the roots may spread significantly 
mote than rhe leaves do , the entire area their vines will ultimately cover should 
be made fertile: addition.iil\, to g« t the seedling off u id growing fast, sow seeds 
in a [till with extra fertility beneath it. 

On hot sunny afternoons, gardeners often shrug off temporary wilting o! 
cucurbits as unimportant. The urricude is: Inevitably the plant recovers, dont 
worry.This is nor correct; any wilting is a big stress and greatly reduces pLm 
health and overall yield. Cucurbits don r wilt on hot days when only one plant 
grows in each hill and rhe plant does not share its root cone. So wncre squash 
borer nor a problem (and the insect is rareiy a problem with vUCtnnhu and 
melons;, do not ^row two or throe plants per hill- Start th.ee t ut daa loo 
fy the rime the vines start ro run. 

Watermelons are intolerant of heavy soils* 

Pests and diseases. Sec the discussion in Chaptei d. 

Varieties, Hybrid squash varieties now dominate in seed v 
Con^equently, OP summer squash varieties have degenerated, ec p ** 

“ J CrookiKck I VH II1;,). which is by fat At besr-tasnng tt. * 

7"* “ d i'tsists pests becccr, too. Hybrid winter «H» ** M 
classiV ’ ■ r J . -- 


ssics by l a |f a g a ; nr buc cbe y don’t taste any better, and for mas F P 

of one or two good hills of ordinary varieties is a , 

^'denta 11 -«... -_-,Mrrrsouasn,uy u,w 


4 dly ii yoy want a really sweet and long keep mg ^ tllC ^ 
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heirloom Sweet Meat (from Harris Seeds or Terri, 


lU ineh c!n , territorials^. - 

e somewhat shorwr-stonng debeara cypes (includi Sw eet h T* 

° 1 s don't keep well at all- Australians have an especially long-keen^ 

O Q““^ d Blue <«** N °* W«»‘!22**t 

k "' A Down Under call "pumpkins') that makes the best pumpkin ^ 
^tastedjQhnn^ Sck “ ed J*****^™ heirlo °m variant of this'fern the 


it.it*- 


,of Western 


Australia called |arrahdale. 


Ofcuctufibers. the old sprawling classic "apple" or 1 lemon" is best adapted 
ra lower levels of fertility and soil moisture. Hybrid cucumber seed fe afford- 
ible: hybrid melon seed tsn r. 1 lowever. in the cool nights of a maritime climate 
only the earliest of hybrid melons will produce anything, and only when grown 
aro p a wide sheet of black plastic. ! spread a piece about six feet (two meters) 
wide, anchor it on >hc edges, and put one vine every four feet down the tow 
That's the only way I can harvest ripe melons in a maritime dimate. 

Harvest and storage. Everybody Else says zucchini and ocher summer 
squash stop yielding much after a month or so 1 hue it doesn’t have to be due 
way- it you give them growing room, the plants will produce more growing 
brandies, more flowers will form, and the yield will steadily increase until the 
uvdther turns against the crop. So don't crowd them. I have grown bush varu 
ctits in hills on fivcToor (150-centimeter) centers with great results, ("Bush" 
-squash are really jusr vines with short spaces along their stem.) 

Remove all overlooked oversized fruit from summer squash and cucurm 
h £r tines because die burden of forming seed reduces formation of new fruit, 
Wi|ter squash don’t taste great until they are fully ripe. They have reached 
dut .scare when the stem attaching the fruit to the vine has shriveled and become 
krudiT revealing that it is no longer passing vascular fluid. Most winter squash 
lL l ^ e species G lairbitu pepo (acorn, delicata) don't store as long as chose in G 
(Hubbard, buttercup) or C* moschata (butternut). Ideal storage is 60 F 
^ C) with low humidity and good air circulation, Warmer and dry is 
r ^ i e °° 1 and damp. Storage time has a lot to do with variety. IVe also found 


^ leaving winter squash outside to experience more than the first light roue 
ostgreatly towers their storage potential. Curing also helps lengthen $to 
thcV JlP dlCm inside w here it is warm and dry for two weeks; this coug «* 


tool 


Clr s «n. We h 
Cr dr )' place. 


cap ours up in the dining room 


p Then, cured, the\ go 













































270 S A 


RDENING 


IT COUNTS 


Can 


honer dew. and similar melons are i .pc when die v mc , llpsof| 
__ .. ,,J hl pressure They do not ripen after bemg picked. w[,,| 
lhc(nm witho .)• . ncvjtabjy harvested when unripe ( andm ^ 

ll? ^ 1 k ,v and ship), are inferior. To det ermine when ro cue w at , r 

must chump them and knowledgeably | istcn t0 £ 
ldonS tr ° m ' • ,J a in this talent in words. Ir must be develop,,,. 


IS w 

enoughro pa 

m 

sound they make. I cant exp 
“TCLl 0 »U»*« H*"** Ir W# b+*m of at least hair a 

mi l, (800 mettrs'l ve.ll pmat enough easing >« hom^.ijen 
K * rtc commonly grown squash species: C,«„, !»..i fefo. 0 , mmtm. and C . 
--iw Tim species Jo not cross, hu. every variety within one specie, j w , 
„,s., with every other. All summer squash, dehcara types, acorn squash, and most 
j.ick d'lanterns are C ptpo. The latge winter Squash varieties are usually maxima. 
All bur a few cucumber varieties are within the same species and cross. 
Canreloupes (rockinelons) don't cross with hemeydew types. Some spe- 
, uilty melons arc unique species. Check the seed catalog for iheti ; -.inn names 
inJ assume different species won't cross-pollinate. The seed is ripe when rhe 
fruit has become completely ripe (slips the vine), 

Practically speaking, all this interesting information is irrelevant to die 
home ipirtlnuT; when ii comes to growing your own seed for these species, i 
strongly suggest you don’t try for more than one generation unless the sac 
I’l'.’dui mg population exceeds 25 plants. Saving seed from only a few cucurbit 
pl ;ints leads to inbreeding depression of vigor; within a tew generations rhe 
seed will barely sprout or grow. Few gardeners grow 25 winter squash vines! 
I lowcru, the seed is long-lastingand the first generations seed collected iroir, 
just 1 tcw lruit w dl supply you and the whole neighborhood for the next ten 
uars if properly stored. My suggestion is that at least every other generation 
you buy a packer of new stock. 

, 1116 maxima varieties have seeds that taste good, bur some dont. S '* 1 - 11 
cats seeds, tor example, make grear munching. You may be discarding * L ' 

C3t ° 1 “ VCgeub,C ' s nutr *nort if you don't extract, dry. and eat its seeds. 

^ets (beetroot) and Swiss (hard (silvoihivl) 

Latin tul VC8 ‘ tablcs deri ved from the same wild plant. 

’ U J ' ecairic beer" in English. The vegetable "beet” was bred 


WHAT TO GROW 


AMD 


HOW TO GRow 


it a? 


-,tlent sweet root; thinnings grown to the stage of ,4. , 
the Slice rooked. obE* haby- 


Id beets are ofren cooked, tops and aU Swiss chard was selected to emphk 
‘ tc nder leaves, but dig one up and you 11 Sec a poorly f ormcd L* 


% ' i( h a huge reservoir for moisture storage in the top 0 f i 


us root ai\d a 


Been, “ " ; , , ^ 1CS root and a 

. i|v ..Jvcnturmg root system is good at handling Wgdastmgdry tf 

nutrition accessible in die subsoil, Beta does not need hugely fertile 

Growing details. Technically, beet seeds are fruits; each usually produces 
„ V e„il seedlings. The commercially produced seeds can be stored a longtime; 

years is normal and ten isn't unusual. So if you get seme beet or chard seed 
r | u j sprouts poorly, take it as an insult: it hid to have been really sad old scuff. 

| n vet well-formed beets, c.ucfol t binning is essential. Shortly after germination, 
.■.•jute die thickest of rhe clumps, but do so cautiously as there will usually be 
. |jj r mim ber of mysterious seedling disappearances. Postpone the final, pre- 
.is,, chinning until the plants are about four inches (10 centimeters) tall.Then 
r ]q n dn m to whatever spacing you 11 wrnt the mature beets to be growing to. 

Varieties. Where winter consists oi only frosts or chilly weather, two his- 
tone and virtual I \ identical varieties, Lutz or Wincerkeeper, are bred co make 
mormons roots that hold for months. Cylinder varieties are bred tor canuer- 
its that want to slice rounds and also need quick-cooking vegetables; they have 
foie (i b eu \Vbite beets (sugar bcet crosses) have a sweeter flavor. 

Harvest, storage, and use. Most varieties of beer will continue enlarging 
without becoming woody or tasteless it only they have room ro grow. Harvesting 
by pulling every second beet in the tow helps the patch remain in be etc r eat 
ingcondition. Thinning to a wider spacing at four inches (10 eentimcreis) tall 
,l lJ using wider between - row spacings helps even more, I once dry gord 

beets spaced one foot (30 centimeters) apart in rows four ftet flM 
’-^nnmeters) apart, After live entirely rainless months, each root ua 

^ lL si2e °f a volleyball and still delicious* ^ « 

b- mild climares, beets may overwinter in their bed* In Osm _ 

^ rare year a short spell of freezing weather may ICC cheirerowns^^ 
bin ying the crowns under a few inches ol soil is sufhc ' P 
foot-eelkr well in a barrel of moist sand, * .^ht 

■A . BeCaM8e chis «Op is so wcli-suired to befog .1 vegetable Staff of 1> e ' . - 

ways you can use beets that most people do & 


r hem 

l^ecs 


I'd 


su ggest a few 


know about- 







—\ 


r t n P l u PC LJ W 
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■T S73 


*ratc 
r 

(jf lemon _ 


Beat* -V * *TT a ? d 7 -Thi. «**«*„ 

inS more ot their nurrmon chan boiling does. F pa ' 

*°%****** mW an bc Jelidous « «• *fc* s „un offtts 

,,„, e d tertitiej': g.ve.. proper maUm. the bcettoor will „ 0[ Wte 
J lack'bfttferoat'faspu^ rensanon many associate wilk „ ^ 

j beer with bits of navel orange and minced mild onion; dress with a bit 
non juice and black pepper. 

Saving seed. Beers must overwinter before making seed rhe next spring. 
WJnl-pollinared, they' need at least a quarter mile (400 meters) of isolation 
fa tough purity'. Seed m:i king plants occupy a lot of space and inevitably make 
| ots of seed. In early spring you should replant the roots ro the depth of their 
- rL wn at least one foot (30 centimeters) apart, in rows three to tour feet (90 
■o 120 centimeters) apart. In midsummer, when much of the. seed is dry on 
slu stalk, harvest the whole plants and let them finish drying to a crisp under 
cover on a tarp* Then rub the seeds oft their stalks and. winnow to clean away 
rhe dust and eh aft’. To maintain a variety through more than one generation, 
i^lude at least 25 plants m rhe gene pool. Four to six plants will make several 
pounds of seed that will last a decade if it has not been rained on or irrigated 
during the drying^down period. 1 his is hard to achieve in areas with summer 
rain, which is why commercial beet seed is grown in Cascadia, where the slim¬ 
mer is reliably dry* 

To make chard (silverbeet) seed where the snow Hies, dig half a dozen 
Pints' with as much root as you can get up, cut off their larger lea us. plant 
dieru in large rubs or beds of earth in the root cellar ovei the winter, and 
^ansplant them back outside in spring* In moderate winters it might w 
Ml up soil around and actually over the plants, and then uncover them in eary 
spting. Otherwise they are like beets and will cross widi beers. 

9 Uf e 9,7 far left)* 4 beet root $y 5 f em about 110 dap sowing see of soil about two 

, ^ s ^ ne d to make use of all the moisture and nutrition from 3 CJ ^ g dr tfening< 3 

<ZT Cmtimeters) ^ven feet (215 centimeters) m 

rQ * actn 9 f O' this drought-tolerant crop would be about one too ( 
m at >out four fee t (120 centimeters) apart. (Figure 21 in ROVC) 
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WN EN it counts 


sweet a>l n I JLl J m with a bit more elbow room than niost 

Growing details- t t0 tiller, meaning it will p uc Upad4 

***** the plant * iftfeere is eil0llg!l growing room. And even if a p | J 
rional car'beanng _• ^ ^ !not]ern breeders try to eliminate because ears 
Jeesn't tiller (ri «" n k ‘ ^ sma ll e ,), having a bit more soil to access ,j 

forming on **» Y ^ ^ ^ [k main eilrs gcr a bit bigger. 

^ i! « * t"* 1 ""' “ h pl T ? T ld “*7^ 

square feet (2,000 square centimeters). Eighteen inches (45 eery 
r««) t>»» or nine i»*« (23 «f« in row, 56 inch,, (90 

"7La a pm or eight ioch« (20 ccmcmcn) vm in row, 42 met# 

{105 centimeters) apart all work out ro be about the same amount ui growing 
room per plant. 

Where low soil moisture threatens ro be a short-lasting problem, you 
might increase the spacing to nine inches (23 centimeters) apart in rows M 
inches (120 centimeters) apart. Using a row spacing greater than 48 inches 
makes little sense for most varieties (see the root system drawing). Where a 
severe shortage ol ram during the growing season is a cei tainty and. waixnng 
is not possible, the maximum amount of space you should ever give a single 
sweet corn plant is about 16 square feet (1.5 square meters) or tour door ettv 
ters, imitating traditional Native American gardening; growing in hills spaced 
tour feer on center, putting four seeds in every hill, and then ending up with 
ntk i plant (one tor the worm, one for the crow, one to rot, and one to grow; by 
thinning progressively if necessary 

Because the ears are wind-poUma@d and the pollen is heavy when corn is 
grown in a single long row you may find many ears will be only partly Bltcd. h 
is best w grow corn in a patch at least two rows wide, with at least six pi# 
ro the row. It i s better to make the entire corn bed moderately fertile, ra# 
an confining soil amendments co the rows or hills. However, extremely hid J 
o fertility arent needed for this medium-demand vegetable, 
nineties will spr out in slightly cooler soil than, say, beans will, b« J 
Wa b ,! f tr ° St ' lurd r Unless you live in a short-season area, it is sab c« 

»<«r i 't r “ m (i5 - 5 * c ) trf ”' s ™“8-» t»“'« 

«, t r t - wd ~»» «W '* MM patch and dig them »■ W 

"* * «***» «d then poke , hole j„ t h. eatth about«» 


eemnreren) deep Mb pout finge, ,„ d Jrop •„ ^ ^ 

•* ■ from ever}' spot, thrn to one plan, wh™ t h ev „ t ibout ^ 
brimete.-s) tall and seentely cstabhahed. If yon gettheoddblank,p„. 
(ten l n # to grow in an adjoining spot. Keep the patch well (and shallowly) 
j until the corn has shaded the ground, suppressmg any newly emerged 
1 ec |s with deep shade. 

’‘ Ul p es ts and diseases. After the pollen drops, the silks become attractive to 
, i)tn eanvorm moth, who may lay her eggs there. This is the time to treat 
(ic silks with Br if that pest is a problem in your area. 

Varieties. Hybrids will outproduce the best-maintained dassicsby at least 
i, a lf is much again, mostly because most classic open-pollinated varieties have 
deteriorated to the point of becoming nonproductive. If you want to grow 
n jee d or believe it is better to use OF 1 varieties. 1 suggest that at first 
.-on sow your main patch with hybrid seed and also trial a few classics. It' one of 
tl’.’se proves worthy of growing, you can make the switch your second year. The 
classic sweet varieties are more closely related to the old Native American field 
corns and usually are acceptable tor making corntneal, flour, or parched t.orn. 
















































,, jnrenrion Is b g™» » fo* P“ h °' ®ff ** F**«% fi» 

<*“•*““ , | rbri d field«" “m a »** m0 “ pr ° duaiv ' *• .he* 

l^ bnd W ' be ! ausc u h, lfi hybrid vigor (this feet* alone increases yj eld 
dassie -P^V, ; ts careful, uniform breeding insures there will bc n , 
m ,ybc 10 P** > ye pknKi but these uniform hybrid ears ofifer less n lltr , 
°*' t}r rZ,Lvcr Because ft doesn't need ro draw as many nutrients irotn 
T TmuhI field corn appears ro grow better on less-fertile sod, but i r 

ir'moi bulk coftBWW W «®»» [l ’“ *• » ld 'lua,i 0 „ t J OP 
Thu classic OP vancric* might fail on poor ground fee the ntw hybrkjs *, 
succeed upon, however, the hybrids low-protein, low-mineral, higfocalW 
food is not something I’d want ro maintain my family s health on. My advice 
is to do your own trials the first year; test as many sorts of OP field corn fc 
you can find, determine the best one for you, and begin saving your own seeds 

{he next year. 

Harvest. Some varieties give a clear signal of ripeness: the wrapper changes 
color or the ear will lean out from the stalk. Wirli others you have ro peck into 
the end of the ear. The ear on the main stalk usually ripens a week ahead of 

chose forming on fillers. 

Saving seed. Corn is wind-poll mated; the pollen is heavy and won: bW 
one mile (1.600 meters) except in a gale so strong it would knot k corn plums 
flat. Isolating varieties by a quarter mile (400 meters) will be good enough For 
home-garden seed if die second patch is not upwind in the direction ol die. 
prevailing winds* 11 that is the case. Id suggest a minimum isolation of hdi ,l 
mile (800 meters). II you give your plants a bit more space than Everybody 
Lkc ttcommends (i.e.. do what 1 suggest), they will probably tiller and then 

tillers will receive enough lighr to develop good ears. This will be particularly 

true of OP sweet corn* 

When you ate harvesting the main ear, it is possible to determine if dim 
7 m is P^dveandArable or not. It is even possible to take a nibble W 
L ’ r 1 *A ideal-looking ear and see how it castes, thus making fl^ or 
- fou can allow the plants that show desirable characteristics for 
crop b! 1° 7T St ‘ Wing S ° th,lt tlle secon dary ears will mature as a i<d 

2 !?* ,lK ■*«* P U B « the Js or knock Am «» «** 

° "°* “T “ a swe „ corn ^ unte you can A'”'» 
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, ,. ,hlc plants each year to contribute to the 

^0 nesn^ 1 r 


; „J.,ir»l*r'-'"'“-.. “ , .“ ,l “"“ u "“ ,h '8 t ”'poolTod KK ,n. 50 

f. nut of WO or more requues a parch of „ 250 „ UKC . * 


0 t>i 

me 


-T v >5. ri"^ 1 * 1 1 * * 

in " am the seedmaking plants to stand until they have fully dried out, or 
f . S{ ason is nut long enough, harvest the cars shortly after the first frost 
[| h ickthe wrappers without reaiing diem off, and plait them,hangingdv 
111 j ’ „ in a warm dry place in braids of 25 or so. This is the Naiv 
method of saving seed corn. 


. , , , - asr 250 squa re fe et ( 23 

tors). 1 l« ve also P rnduced l l u,te acceprable OP sweet corn by- Sav 
;. ds foam Miracle hybrid. 


sec 
,\ 3 ni-rk'‘ irt 


U'Piimes— Keans iincl peas o( all sorts 

focrybody thinks legumes enrich soil by making nitrates. Actually, all nitrates 
■ ' i rnilie roots arc immediately incorporated into above-ground parrs - 

LUk 4- ■ 1 *'*' _ 

md then seeds. Thus legumes do not supply fertility to companion 

[ L A^ ^ - 

• ps However, if their tops are turned, under while still green and lush, their 
decomposition does add significant quantities of nitrates tor the tallowing 
£f0 „ Ni trar cs arc made by specialized soil-dwelling microorganisms that ben- 
eEicially colonic legume roots, Forming nodules- These organisms wont be 
pres exit in soil chat is highly depleted ot organic matter. 

Growing details. Legumes need substantial levels of minerals, especially 
calcium dime) and phosphorus, as well as having the mtrateTorniingbaaeria 
present in their soil, or they donc grow well* Theres an old farmers adage 
about this; Feed your phosphate to your cloven teed your etovei to your^orn 

{plow it in), and you cant go wrong, 

When starting a new garden in lumius-deficient soil, it is reasons 

assume that ni trace- Forming bacteria are not present in siaftkiuit n 
Tat ease, inoculating legume seeds with these organisms mights” 
using depleted soil do this to avoid buying nitrate tort 
kgume crops, lnocu hints purchased in bulk are tar cheaper than 
'p j. but buying meeiiknts in small packers can cost as muc ^ 

rtl ' ::ui g a garden patch moderately. After the g ;ir U1 1 ‘ i> r . 

l n,1nurc 0r compose for a year or two, the needed organ imiis b ° m< ' 

, 0tl iai1 teil wll en this has happened by digging up - 1 f u _ CJ} these 

‘ JtU Jnd seeing if there arc small pinkish-colored lumps on 

■ IIV *« nodules. 











_ -A* .ill legume low-demand crops, as described in Chap ttr 2 . 

Ccnsidt • ^ Spacing recommendations for all types are 6c 

rheir soil according!)'. l V are found 

” Cw». a plan, and ,hen #n «fc b« pUf •** ** «, g„» : 

C alii ® »*»'">' i-** in 1 s ““” "* ol s ""« mC 

,e 1 no thinning unless they come up severely overcrowded. 
tU ' C r'Tuc frost-hardy: some varieties are so remarkably hardy char they are 
m ^overwintering cover crops. They can germmarc in the chilly soils 0 f 
• but iti best to chit the seeds if you’re aiming lor the earliest p 0 «j b [ 
B 

sowing- Bush varieties 


do not climb; they mature in concentrated fashion and 


are best grown in massed, multiple- rowed plantings across wide raised beds. 
Each spring I start three successive shelling pea parches, each containing five 
or six short rows, sowing a new patch every ten days. Thar way I get a comitm- 
ons harvest lasting more than a month. Bush snow pea and hush snap 
varieties do not climb either. Because bush peas leave the soil in magnificent 
condition, I also sow large areas of them as a potentially edible green manure 
on any beds that can be worked in early spring but are not needed for a few 
months. If I need the bed before the peas are mature enough to harvest, 1 yank 
the vines and compost them. If green manure pea patches grow on ro maturin', 

I somehow manage ro eat, give 
away or freeze all those extra peas. 

Climbing varieties such as 
the Alderman or Fall Telephone, 
the original Sugar Snap, and .1 
lew' rare but still surviving climb' 
ing snow pea varieties do die™ 
more extended pickings and also 
have superior flavor compand 
to any bush pea. Climbing P c;li 
require a trellis at least six her 
(180 centimeters) talk I niaU 
own each year by weaving 



HZ’ T T,l * m 

»,™'r «• « it 


twine into a 


square-naesli fishnf 

of about nine inches (23 ccn 
meters) on a side, Firsr I srJ%r 


rh C 


, t „k,l:»« rigWy * “r «* bottom «** «d then , * the 


tab to the vertical sn ings. 


W>Z Lii^ S (broad beans) are even more frost-hardy than garden pcas . . 
H climates they are sown m autumn and harvested in spring; where the soil 

flli-l^ , i _ .^.itrri A'ti'h/ in rneiner !iU _ t ■ 


ezeS so 


lid they are sown early in spring, like peas, but they take a bit 1 


onger 


peas to mature. In maritime or mild climates it is wtse to sow them as 
1 t c in autumn as rhe seeds will geimlnare in order to keep their stalks as short 
is possible over winter because when beans finally begin to set in spring, the 
j. liny form $P high up that the top-heavy stalks will fall over. 

F ° L Fava beans usually become diseased in hot weather. Large-seeded varieties 
ice mainly used as shelling beans; the small-seeded types make the most excel¬ 
lent cool-season green manure and sometimes are grown for seeds to be used 

as animal food. 

{ m ms (French beans} are nor frost tolerant. In climates with cold win¬ 
ters, sow them in spring once the soil lias reached 6Q'F I6°C . W here summers 
are j 10t a nd steamy and winter almost nonexistent, sow again after the worst 
licit of summer has passed lor harvest in autumn* Bush varieties yield tor only 
a month at most; climbing varieties take a week or two longer to begin yield¬ 
ing! but they usually continue bearing as long as their roots have room ro 
continue growing and the weather suits* Bush 'varieties have much smaller root 
systems than climbers and conse¬ 
quently are iar less drought tolerant. 

Climbing varieties also have supe 
nor flavor; ] prefer earing them. In 
inygarden 1 pur in a small planting 
a quick-maturing bush variety 
^ fill the gap before the climbing 
bt 4ti,s start bearing. 

Climbing beans are more work 
§ r °w than bush varieties, but 
r ict ^^Vest by hand. The)' may 
e ^Pporred by tripods made of 
P kxu-mLl (245-centimeter) 

r ° U S * 1 P olcs with bark and 
& snll attached, lashed (©gether 



Figure 9,10: A bush snap bean when the 
beginning to set pods, (figure 55 m HOVO 
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neat' rhe top a.s though ioi a tepee, Ohl pLun glows up each polo j n 
Willamette Valley, where lor decades nearly all of Americas canned Y* 
beans were produced, Blue Lake pole was die variety of choice before U* 
costs made it necessary to grow the less-tasry machine-harvested bush 
To support rhe vines, stout and well-braced seven foot-tall (210-eeii C j m T 
posts were erected at the ends of each row. A strong right w ire was fcrcrchci 
between them from top to top, and another wire was stretched five sj 
inches (13 to 13 centimeters) above the ground. I Tops were inserted as tVll . 
sary to hold rhe massive weight that developed on a top wire that 
hundreds oi feet long. String was then run cop to bottom to top to bottom 



5 1 ' * 3 ■>»" „ te , . „ 

Seetf ' The ^ rawr % Shows r be root system at full h , ^ *** ***** Wer ° grOWn f ° r 

ting and the seed l oad .& beginning (Q mat(jre new *** have just stop, 

d'e better adapted to dealing with moisture stress th ' <Jf ° W " lg room > climbin 

« DV * S 3re most Mh varieties. (Figu 
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- VVV - shapes- The bottom ol each V was about 12 inches ( 30 cen- 
ctv ' r m j g0£t, with one plant coming up at the base of each V. High-school 
rl,11t ^ ^ ^ happy* to gee fobs stringing beans. The plant spacing indicated 
^ ^ j m n 3 of Figure 6* 1 is based on this method. There are many other sup- 
m ariations possible- The most important thing about climbing bean 
P° %L ■ ro a )I oW die plants enough growing room: the vines can fork 

Structures * , 

mWS , and one plant may produce quiet a lew runners, 
i 'icldne snap bean pods before seeds start forming m them increases the 

number of new pods set. 

Rtmuer beans (Pkaseohis multiflarh) grow more aggressively chan climbing 
beans. I once entirely tilled a seven-feot-tall. 210 -centimcter) boxy struc¬ 
ture covering an area of four by eight feet (120 by 240 centimeters'! with the 
vines resulting from sowing only three runner bean seeds. Scarier Runner, the 
traditional Native American variety, was mainly grown for slu-lling beans and 
is not a great variety for producing edible pods, but the British refined this 
species into something that produces the most elegant-looking snap beans 
with the richest flavor, I recommend one called Prizewmnen it is aptly named. 
P. mhifais has difficulty with hot weather and does best in maritime climates 
where summer nights are cool. An effective way to make a fat higher percent • 
age of flowers se M mds is to regularly spray water on the profusely blooming 

vines shortly before dark. , _ 

Dry bum and shelling beaus are the same species (P tmlgaru F™ J 

beans. Anyone who cooks even a few pounds 

own. if only because &esh beans (Jess Aan ^^ r ° gf in j c terminare 

taste much better; what is r ‘^ imll y are del.aous, though some 

age. You can cook rhe seeds of an) SIl l F *" 1 |[ v y c$lm Almost all 

are only 'acceptable." Varieties bred vjricrics . These are grown 

dry bean production these dajs is v ^ ^ s j uni ld no t be harvested 

exactly as though growing snap wans.^ ^ Kcnwcky Wonder Brown Seeded 

until the crop has dried mtie: u v _ Homes[ea d, .J so has del .cons seeds 

(climbing type), sometimes e tL drought tolerant than most bush 

and. given sufficient growing room. !s 

‘>T«- , <f w Jry cooking beans until the odd mature seed is 

Ideally, delay «»**■* ’ jV^ in rush if nearly ripe seeds are about 

shattering one ol ii- s ] u L 
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CO 


be rained on. Pull the plants, roots and all, shake off die so ;i 


and th 


eii 


spread them out under cover with good air circulation to finish drying 4 
When they are crisp, you can thresh rhem in various ways: grip a pl ;lm [, ■ -| ' 
lower stalk and vigorously bang it back and forth inside a metal oil d r * 
spread the plants on a tarp and hold a dance; patiently shell the dry p,^ 
by one. To clean the chaff, winnow the seeds between two buckets i n , ^ 
breeze. Make sure the seed is fully dry before sealing it up. Its best to sto r , 
large seeds in something that will pass moisture and air, like a paper sack o r 
old feedbags (they respire quite a bit of oxygen). 

llgetalik setybeafts have seeds that are eaten green, like shelling beans 
Soybean varieties are quite specific to a narrow range of latitudes because the.- 
grow vegeratively until rhe daylength orders flowering and seed formation. Ac 
this point the plant completely goes into bloom and makes one set of seed char 
ripens all ac once. To get an extended soybean harvest, you must grow several 
varieties of staggered maturity. You can sow all varieties at the same time. 
Obviously, all other things being equal, the later seed formation happens, the 
laigci the bush will have grown, the more flowers it may form, and rhe larger 
die harvest will be. But it you use a variety bred ro grow closer to rhe equator 
than you are, ir might start seed formation too late to mature seeds. 

To prepare vegetable soybeans for the table, waic until most of the seeds 
e become fat but are still soft and render. Cut the whole plant just above 
" ne, stuff it into a huge pot with an inch (2.5 centimeters) of water on 
the bottom, and steam it for about five minutes. It's cooked as soon as the 
seeds pop out of the pods when the pod is gently squeezed. Don't overcook! 

fj?" 6 t* W f , ° lc i £hm § and P ut ir a big bowl on rhe center of the tabic 
then ir°. C ? nll r t ^ Uke hot P°P™m. Tug the pods off the stem and 
mouth Traditf ^ll * ^ tmllj P°PP in g tke seeds into your 

a °“ much w0 * 

in really IM wfaktTSlml 'f " 0t “* S “ d W ' U 
Ix-iins in spring for harvest before ir hot ' atld sfeall T 


sow 


m *“■» M!h* T" T“ 

T roi autumn harvesting- 
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University agricultural extension service says small-seeded 
Louisiana but ^ r beans, do better in the Deep South of the 

lima varictics< ^ st| . ong ly recommends that home gardeners, grow 

fcf Realise they may be picked for a longer period. 
clim V «eas produce only where mghts are warm. Each sewing matures 
S t T-b ilino peas more or less simultaneously. If you want a.ccntinuous 
1 bat JSX sow a new patch every few weeks. There are two general 

harvest, Y 1 ^ The vim „g type needs a wider spacing and must be 
s0 rrs, b wer£ br£d for comnie raal production and do 

1 standards. If planted much more densely than 
-™ k ' “ ind summemme 


. - ;1 , t . weacs l whose larvae tunnel mto ripening seeds, 

Vil is different, but a sim b ■ ^ m crawling insec «. Each 

pupate mside, and then cunnc . . ^ ^ ^ ^ seed usually genm- 

seed chat hosted one will have a sma consumed, by the 

nates successfully, but it hasdost a bit rf » not catastrophic 

larvae and emerging adult. by freezing the seed tor 

and may be stopped in then trae s . weevils to 

• few days shortly after M ^ „ „sf Down *» 

adulthood and they trasa d "J be freely imported, 

which is why bean and pea seeds may not k ^ t:ross . requiring no iso- 

Saving seed, .11 types- £”£«* i„ an organic 

larion. However, lavas are o xen [liliarc J by ocher insects, so i swn 

runner beans and garbages ate vq ri$y in jPP J g ar ^ en ' , 

seed on these, it is «i* » 8™" ”‘j“*a jed ro plant a small garden and 
For the purposes oi growmgjos ^ ^ >ccd onl)I „„ or two 
also to keep a legume variety pur.- ^ ^ m 01t „„ (30 grams) “ *“ 1 
perfect plants. If you 11 be ““ “ * increase your seed stoe '■ _* 

Led for any *" one idealffc*<* ^ 

La, seed ^ Tms ro be " ne 

line. Remove any pl>™ fe, ,h, pM* #■“(or .he 

seed trade). T *"*££, „ U be fM > ^ ^ “* 

(and with luck -.11 >' our P 
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forthcoming few years. High-quality breeding would reject an y Ji nc f] 
nor absolutely uniform. Wls 

When T grow bush peas of any sort, I save seed from the inevitable 
looked pods. When these have three-quarters dried out on the vine [ 
them and bring them into the house to completely dry out. Doing th, . ^ 
me twice as much seed as I need tor the next year wh ich is why I can aFForj ' 
use garden peas as a spring green manure crop- I never overlook pods when 
harvest climbing peas, so instead I allocate two or three of- the vertical si-"i r - 
on my netting for seed production and pick the rest for the cable. I do f h c 
same with climbing beans. 


Okra 

Its been many years since I’ve lived 111 a place hot enough to grow this veg 
etable; ] sorely miss in 

Growing details. Okra needs heat and prefers humid conditions. Tin 
plants can get quire large and will continue bearing as long as they can con 
none growing. The seeds are difficult to germinate, so it is wise to sow foil 
seeds about three quarters of an inch (two centimeters) deep at every pain 
you will want a plant and then progressively reduce competition to a singli 
p ant. Do not sow until the soil has warmed up to at least 70°F (2 DC), am 
its best to soak the seeds Overnight before sowing. 

Okra does best if it is not put in super-fertile soil; too much rarroger 
makes ;rt set for fewer pods. However, like all plants that will fruit continu 

fertfeatfo ' “ T tor a while it does better if it is given a bit o 

ferngation or a hght side-dressing of COF O!-,-, 1 1 f 

^ m aggressive systl of ^ 

•bought, but to keep bearing heavilv ir ''° 0tS: lC can survW 

d 7 spells m is a perfect’-rop Z « fj ^ 

and diseases. 

a year. Okra is sensitive to attack by soddw lT — ^ ^ ^ 

bfold up in soils char grew sweet oa L C ^ nem fP d «S- These ccnJ “ 

Wkb okra the nest year. The *° d ° not folIow tllcse cto F 

lowers nematode levels I eaf eir' ■ C ° ^ Lcce<dc °kra is corn, vvhicl' 

*' 7* 

* Q .^ -** *■- 
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little nibbling. When they are small, spraying rotentme/pyrechrum 
sb r ? f foHoopcrs) might get them past the danger point. 

0! br L and use. Initially the pods form rapidly While enlarg- 

Harvest, s. * ^ _ .. . . . ■ , , , , 

they are tender. Alter the initial growth spurt slows, they become 
‘“2 g.„ e j ocs noc j ndicate the state of the pod, because if the plant is grow- 
-U"*e initial rapid growth spurt might create pods over five inches (IB 
"nrimeters) long- Do pick pods before they srarr getting crunchy. It's best to 
iTtfou by cutting them off with a sharp knife. Some people are sensitive to 

the plant's tiny spines and should wear gloves when picking. 

h S eems to me that okra is inevitably overcooked. I suggest you cry eating 
a ra w pod in the garden the instant it is picked. In my okra parches hardly a 
pod ever made ic past the harvester and mto the kitchen, if chilled below 45 F 
7“C), the pods rapidly deteriorate; if not cooled, they rapidly become woody, 
so it's best to eat them promptly. Harvesting must be done almost.aify. 

Saving seed. If you have a Urge patch - over 25 plants - why not save 

mU Ota k b^folawsl. * <• P"*"* * T'™ 

of over I,.,If . mile {800 meters). M# f**f*"“ “““7 
proiiucing lots of c.iiblc pods. On .’very pl-mc rli.it us most > ,si _ . 

acteristics, allow one Lmharvesced pod to mature an Jg ’ . 

** do oo,... -*» 

arc only growing a seed <-iop f unlianesue- p * w 
new pods. 

chi cor it’s - Endive, escarote : rapSC , anc withstand 

Chicories are remarkably eold-har y sa a, 8* . i(1 aumm «. In hoc 

frozen soil. In cold-winter climates, e ^ ^ mac jtime climates 

climaces with mild winters rhej m l ^ L : . »h there Gan be disease 

■fo - so" 1 ** k f,,. 

problems caused by wnutr humu ty ptjobahly n ud 

a m mm -#• ZW 5— 

some that had not experienced any sonous - « ^ hy convertmg 

when their cells feeze, tiny burst. . o.m P _ ^ feezes at a much 

starch in their cells into sugar. A solution P W ^ ^ lncl fe e=0 m an 
lower tempem.mv than plain water does! ‘ ^ hwk the sugar rem-uns 

automobile’s tadfeon After the temperature- u*k> 
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and the flavor is much bcrter. This same thing happens to k t | 
sprouts, and many other leaf}' crops when they get frosted but not {pit 
Growing details. Chicories may be considered low-demand ' 
that will grow faster and bigger when given more than the minimu^** 
doesn't seem to matter how large or how small they are when they , rri ’ Ut lC 
cool season; their eating quality is about the same. I suggest that if * . 
growing them more slowly on poor soil, sow them a bit earliim Seed is 
quite long-lasting; if you don't get effective germination, you were soldr^ 
really old stuff. Thin chicories progressively; try to place the seed so the' 1 ' 0 ”'" 
scam out with about one seedling per inch (2.5 centimeters). * ^ 

Chicot}' root systems resemble those of other biennials like beetroot - 

carrot, penetrating subsoil in search of moisture and nurn non. They are cap/ 

hie of surviving drought and coming out the other side of tt in the cool 2 
with some salad greens for you. Qn 

in CUateS ' f C ° rieS tCnd t0 JCVCI °P mold 

dfe in mild,,. d„,,: X f sr, ""f h «« *!»«< will 

L pLsal J. I T 1 * " PCn ' !idcJ ™ of '’f d-r plnsric ov,, 

lows of under 10“F (_ ] n°(") , " f" ttt “Carole shrug off nighttime 

l 12 C) _ bu, t |, e soi | ^ „ or 


small, round, red, cabbagr-lilsc L ea j \ u uniformly heading radicchio (with 
in autumn in eold-wintet ,, .'‘"ff* 1 * Radic ^ hio ^ads 

etop in mild climates. Endive an I T ' ' ' would he a good cool-season 
chios, but one has broad chin lemws •mT'l 0 * T ^ «d» 

There are other ha„, chj[0 . *' od “ r hl gMy felled stemmy leaves. 

“ German, Zuccethat. makes s coniial Lj 7 m . E " glish «*fe» Sttgarhat and 
Y 1 Sn<l * r “ h " Also a fe w C Y* bit * Chinese cab- 

'”Y ** * 1 « ™ need !‘y "“*** “» open-pol- 

Harvest. In climates where Z j 

eaves to remain alive on the st e ltl w | ien pcnnit a few outer 

the plant w iU „„ dic ^ > ' ™>'mg the head.,. If y ou do 

,WS "* * rtW lare, in ** * 

L u 111 he more tender 
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{. In climates where the soil does freeze, you can dig out 
tluirt r iH ' U a wee j^ or tW o before the soil starts freezing. Remove their 
trl dive aiu i } ia fo e the soil from their carrot -Mice root, and then trans- 

^esrouo- ^ ^. e j s jn t | ie root cellar, to he used during winter. If 

Tne» survive winter in the cellar, you may replant them outside in 
tf!l ’ SC f/' m aking seed. If only a seed crop is intended, you can trim the tops 
damaging the crown and its growing point) and cellar only the roots 

overwinter, stored like carrots m moist sand. 

Saving seeds. Chicories are biennials. After overwintering, the plants 
cat up large masses of waist-high jointed stalks covered with pretty blue How- 
er5 c h ar almost always self-pollinate. However, its a good idea co isolate 
varieties by 50 feet [15 meters). Chicories have a tendency to mutate, so its 
best to save seed from a single good plant, much as 1 suggested for saving 
bean seeds. The capsules holding chicory seed are quite hard and difficult co 
shatter. If you hold a vigorous tap dance on thoroughly dry stalks spread on a 
strong carp on a hard surface, a goodly portion of the seeds will Lt brok 
loose. Alxer sieving out the larger crash, you can winnow the seeds from 
fine chaff’. After throwing chicory trash into the compost heap. J ve had zi 
lions of endive and escarale plants coming up all over the gardtii 
undesirable bonus* 


O-ops that are harder to grow 

Lettuce 

To achieve the best eating quality, lettuce must grew List mois* 

root stores water, but when Lettuce has to survive } soil 

cure reserve, new growth stops and the leaves become bitter ^ ^ s | ows 

has to be fertile and the plants musr not W loaves as rap' 

growth. Any leafy plant needs nitrates to grow. To gto\v n _ g 0 when 
Idl y as lettuce should demands high levels of av.u a ^ 

Preparing its growing bed, consider lettuce a high ^ ‘ even g 

Most varieties dont rolerare much heat; ecruce S . . con sider lettuce 
in hoc soil, much less grow* Thus, where sum ^ ^ _ sorT te vaneru^ can 
mowing cool-season crop. Fominatel}' it i> - |L>st u hall-erown. 
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bur I know of no variety that will with stand short-rerm freeing the way 


ka]t 


can- 


Growing details. The most important thing, besides giving [ cttUce ^ 
soil conditions it requires, is to thin progressively, cai chilly, and promptk 
Competition slows growth; don't let it happen. 

Varieties. Dark green IpQSeleaf varieties grown on properly balanced 
mineral-rich soils have been tested ar nearly 20 percent prorem. almost as High 
as sonic forms of ilesh food- And unlike meat, salads .etl eaten saw, so ate fap 
more digestible than cooked flesh. Iceberg and other ball'heading types with 
blanched cores, lacking high-protein chlorophyll are much less healthful 

Harvest. Growing salad mesculin — a densely spaced salad greens mix¬ 
ture that is cut repeatedly, like mowing a lawn — has become a popular 
practice. The catalog suggests that from a single sowing you can harvest tor 
months. But I believe that after the first cutting, tviesculin usually results in 
second-rate salads, Of course, if you spread a strongly seasoned fatty dressing 
on your greens, you won't notice how bitter and dry they have become. 

1 prefer to grow looselcaf heads to full size so char their small inner leaves 

sum blanch, as they re supposed to, and then cut the entire head at the stem. 

1 done allow mature heads to sit around uncut, wasting valuable space in my 

gat den, because when they are only a few days too old they rapidly become 

bitta, I compost old lettuce. If you have chickens or rabbits. I'd suggest giving 

ti to them they like it. A single sowing of one variety remains in prime eat- 

ing condition for only seven days in warm weather, so i plant each letmJ 

patch with several vaiierics of differing maturities, sown at the same time- And 

I make repeated sowings, usually about three weeks apart. Three weeks is 

.bout the longest period 1 can stretch the harvest of assorted varieties made 
on a single sowing date. 

Wc try to eat one huge leafy green salad every day that ir is possible to 
pro a green salad. In my climate, thads *5 days a year. Our salad is large 

?'V P a m m UsUaU t that salad is lettuce, so the kitchen 


needs about one mature looselcaf head 


every single day. One looselcaf Head 


; c up5 rj ,cn ' nd, “ f « ««-n«« wk , wortll rf k , 

', S *T 1 T l ” •*** Tl “ *ort rows across mf 

r 1 “ It ; 1 !°ng.:So,spring d,ro„ s l, som- 
h " “* raWS mr T And g „i„ inra ,-j, e 


WHAT TO GROW ... AND HOW TO GROW V 2S9 


ntire garden grows much more slowly, I’ll make larger plantings 
*•*** r , t h c sun is weak, nearly mamre plants will slowly size up for weeks. 
bets'-'s 1 - ‘ ^ j etcuce is a self-pollinated annual that grows vegecarively for 

'Then has seed stalks emerge (when the stalks emerge, the lettuce is 
J111111 T- "boltin'-’ ). These become covered with tiny yellow flowers; each 
sa,d Cl ’ [or m S only a few seeds, Afar the seed Has ripened, the plant 

ilower capsw ^ ^ Jepends on ] low warm and how long summer is 

T live- it may also depend on how cold winter is. My winters are mild 
" 7 ^4asionalIy frosty. So I sow my seed crop in mid-autumn and overwin- 
'TL seedlings outdoors without protection. In harsher locations the see 
1 K c ,n be started under glass at the first signs of spring and set out the ear- 
1, :st possible date. Either way, the heads must he fully developed and prob.fok 
,7s be bolting before summer heat arrives if the plants are to mature that 

the summer soUttcc when, prompted by shortening days, 

will switch over from ripening that seed load to growmg vegetanvely 

you,' seed crop hasm .namred by ''^'' ^^Tself-pollinared, there is a slight 
Although lettuce flowers are almos y V4rto h 50 

rendeney for crossing. If car) ^bing 

feet (15 meters). If you are « ? ; mi a 0 n’t be concerned it one 

T then don't worry £^£85^ «*** cross might be 
plant in Z thousand is -i L 

bred into a new variety you H n shatter, so as soon as you can *ec 

The seeds ripen H-regula. Iy a and ;place ir on a rarp 

mature seeds on a parriutl.it ^‘- ,n ' ^ all the seedstalksan i < • 

in an outbuilding w mature .T ^ $m and Icr fa stalks dry to a 

are pretty much dried, drag n Moved) hands, breaking up the y 

crisp, then rub each stalk between yo ^ ^ ^ ^ retna inder into a 

i ^ i Discard the twigs and . , , unc ,J all flower 

llow’er capsules. D- ■ . ,y j c between your han ■ 

W budw mi (-""Sf 10 m Ik. - * ** "* * 

l , • been fbUy 1 ,ltn . renCe in weight between the 

parts have been , Tlierc is not much different,-. c 

gentle M -Hr b y ™ c h „ «rong. y^ll k« ««- t™ ’ 

L, ,„J the««b **• br - ,.. -«ml sotithcrn CM*m. .k«* 


, ■ L I ^TisjncC! 














double or more die yield I get on Tasmania. I try ro let at leasr two pj ant „ f 
each varieti I grow make seed every year. ! give lots of it away as gift s 


Orri 


sown 


Arugula 

Arugula is a near-wild leafy annual in the cabbage family. In small amount ■ 
perks up salads. When cut early before the flavor gets coo peppery h catl jf 
made into a salad all by itself. Buy a large seed packer because ir must b 
frequently. The seed should be inexpensive, 

In hot weather the leaves go horn being pleasantly mild to being t 00 
strong ro eat in under two weeks. If you want to harvest much before it turn 
bitten give the plants fertile soil I start about four row feet (120 centimeters) 
of arugula at least every three weeks. When I sow my lettuce patches ,, n . 
extra short row is always arugula. Sprinkle the seeds dhiufy into the furrow so 
the seedlings touch at emergence, then thin progressively as you wish to eat it. 
Small seedlings are especially delicious. 

In hot climates it is best to grow arugula in spring and again after sum- 
met s heat breaks. I overwinter my seed crop, but where winter is too harsh for 
that, spring sowings will mature seed in summer. 


Parsley 

I m saddened when I see 



Ffgure 9.12: Leaf parsley at 60 days 
after emergence. Note how weak 
and slow-growing the root system 
/5 ‘ is the only relative of the 

C0rrm that a bit of coddling, 
(figure 65 in ROVC) 


a corn-and'tortiafo gardener buying parsley seedlings 
in a garden center* This vegetable is not hard to grow 
horn seed if only you know how to make the seeds 
come up. Pregerm matron helps, but is not essential. 
What is essential is starting the seeds earlier than 
someone who 'puts in their garden" over one week' 
end in late spi mg can do. Midspring, about the time 
ne apple trees are blooming or the daffodils have 
nearly finished, sprinkle the seed about a quarter 
\ n . C 1 (six lmlIimerers ) apart in a furrow and, if possi- 

* C0Vet ic with 4 of finely textured mellow 
compost instead of so il Germination is slow; it Gift 
mke as long as three weeks, but at that time of yd 
t wsotl naturally stays moist. If« doesn't, you'll have 
to keep , t moist; water the row. Progressively thin 
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j jbout four inches (ten centimeters) apart. Then pluck 

id the 

[eaves as ^ ^ aggressively mine the subsoil as its relatives carrot and 

^ jjr • rc n or getting as much production as you’d like, side-dress 

parsnip - , . contain ; n g a good deal of nitrogen and make sure the 

rhe row with someuu g t, e 

ire getting enough moisture. In mild-winter areas, parsley may con- 

pb T reducing all winter. In hot-summer areas it may have to be started after 

summer has passed. In that case, erect temporary shade over the 

rows and keep them moist. 

Parsley is a biennial and a relative ol the carrot. Make seed as you would 

t0r TL the best parsley leaf, think of it as a fragile root crop that makes 
edible leaves.There is a variety often called Hamburg that is grown lor its * 
ble roots, not the greens. These taste much like parsnip and may be eaten r , 
g„,cd imo saUdfor «W. W >low^o-mam« «>o« - *o»gh p^- 

iludng trarrors that need mote growing space, may F 
centimeters). 

CarrotS , f„,|,rriteev of all biennial root 

To my thinking, the catrot V) ire opposition; then begin drawing on 

crops — sneak a deep cap root thteug i u L PP 

moisture and nutrition located deeper than ic^ 5 

bon can reach. A supply of raw matcru * * 

fills a storage chamber with ^ huge 

rests over the winter- In spi mg 1 overtop 

nutritional storehouse that ic uscs “ r,p ’ . ak . 

its neghbors and shade them out, then begmsi 

ing seeds. , m nv carrot tops; 

Glowing derails, t » • • puI j n the 

the edible part is not use decent seed, 

necessary work at^;^ shal ,|d makea near-pertect 
then eight out of P ^ as ing quality seed. 9 (F&W* 61 

carrot. If that |nt W* _ _ ^ k , cp this 
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needs ro develop rapidly; slow-growing, struggling plants make woody 
that often are bitter. Three things contribute to rapid growth: enough 15 
dlity (bur not coo much or you'll end up with more top than bottom)- \ ' 
loose soil, especially a top loot (JO centimeters) that graciously allow* ,t Ptn ’ 
ro swell up as fast as it wishes ro; a steady moisture supply i n r ( lc t :u [, Sni j ^, 
best if the plant doesn't have ro struggle against too much competition for r| {■ 
third requirement. 

Commercial crops are grown on light, sandy ground char is naturally 0 p cn 
and loose. In hard soil* carrots must develop more fiber so as to be able to fo rc 
the soil aside, making them tougher and irregularly shaped. If your soil ren j s 
to become compacted you'll need to dig in a large qjuumriry of compost or 
well-rotted manure, perhaps as much as a two-inch-thick l live-centimeter) 
layer. But beware of using potent compost; if the layer of soil rh.it rhe carrots 
themselves lorm in is too fertile, they can become hairy and may fork. Yom- 
carrots need to discover most of their nutrients in the subsoil. 

Providing rhe crop with <1 
steady supply of moisture has 
more to do with thinning than 
with watering. Chinning is sue* 
cess with carrots. First, try not to 
sow too much seed. 1 thoroughly 
blend a heaping half teaspoon 
(2,5 milliliters) of strong carrot 
seed into a quart (liter) of line 
sand or compost, then uniformly 
sprinkle this mixture into the 
bottom ol 25 foec (8 meters) of 
furrow* I end up with evenly spaced 
seedlings standing about hall an 
inch (1.25 centimeters) apart, if 
yours come up thicker than this, 
do some preliminary thinning 
■ tght after germination ro get 
them closer to this density. Don t 
ovt ] thin, chough; many seedlings 



*90*9.14: The*™ carrot at M 

would consider barely large enough to ^ 

HDVQ 


eat (Figure 62 in 
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month As they grow, thin the row progressively, steadily 
jie m rl ^ ]1 rs ^ n obtuse rhe time the tops arc three to four inches (seven 
faring con ^ n i should he no more losses due ro diseases. Then 

„-.-ntimeters) tall, ‘ in- l 

to c u t | ljn c hc row so that when the carrots mature, they wlUjust touch. 

4 usll ° U will be depends on die size of your variety. Some are rhe 

l-low far T J ‘ _* , s may be as much as three inches across the top at 

■size of your tiny. • - 

"v.iLie.- Tender, juicy var,erics bred for munching dob, have 
- , storc *.11 or g»w large wichtW# eraeking. The dassicsof .hi. sot, were 

^Nantes types. Now dWy have many difeent propnerary name. It you 

•ZZZ h- ^—--*•*- * e r 8 - T 

m .„ fibrous rypes - rradir.onally called dancers - 

kee, bur these -Ins often **» M"**- 1'““ 

overwintering in the earth or for storage In the cellar. 

Harvest and storage. 11' you do nor have a younger carrot patch com.ng 
Ha, vest and sro.ag ^ [hc T [, is j 5 „ 0 r always pos- 

along, harvest by removing cvety ,U] V ..ached tops; these sorts may 

siblc if the variety pit growing las we 1 • varied* 

oaly be harvested by diggtng. Vou «1 be «M d adm „ ^ 

of carwe can become while still remaining .coder and 

lithe root-zone competition* _ . « earth- In places where it 

In mild climates, .carrots up a few inch* 

can get severely frosty, covet i% * . > j SQl [ freezes, the roots may lx 

over them will serve as protection- 

root-cellared m a barrel of moist sand ca ll&d Queen Annes Uce.The 

Saving seed, The wild carrot is ^ m ™ ^ c [ ia n 500 years ago in fafc 
garden carrot was domesticated o J ‘ ^ ^ none growing m y OUT 

‘and crosses freely with Q.«» *»"“ » ' 

vidnity, you may grow carrot sec. . , ^.adcctcd tor P=*>' 

replant *» * "T “ 'T 

configuration, about one l‘ : ,„J „,,ke tlnwets that 

(60centimeters) af«Jmatutc seed ft*°* ** 

L yellow-brown «U (bdnr, 

flowers one by one - - or t0SS them onto a cary 

.rl„. m in a large ope' 
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cover. When hilly dry, pur them in the sun one afternoon to dry to n c ■ 
then rub rhe flowers between (gloved) hands ro separate out t j 1e P *" ,C * 
Winnow out the dust and chaff. Carrot seed rhat did not get rained on j .j 
drying down and that hilly matured before being cut will Usr mJm - 





rigjre 9.15: The same carmt ,r 

fe L *r*ot at is i^eefcs tf th 

m>ght weigh neerly hslfapound Q2q . e Wrot not competing with other 

,dly ' ir m woulli ** sweet end ten denfJl ^ H never topped gro 

pound Wo grams) by the time frost „ me an^ ^ *“ Carrot 

** goo* eating. mgur€B3;n , 
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Thus ir is possible tor one gardener to grow seed for sev~ 

“ n sroi ag ■ ■ i - 

g ]VCfJ t Because rhe species is bee-pollinated and depends on 
cra " . maintain its vigor, do not make seed for more than one gener- 

° UtU "unless you are able ro include at least 50 plants in the seedmaking 
3110 . a 25-foot-long by 4-foot-wide i 762 by 120 centimeters) raised bed 

P f °, double row of carrots nuking seed will produce enough seed to last the 


hborhood lor 3, dec.T 


ircig 


parsnips 

Parsnips are like carrots with differences. Most varieties are longer than car¬ 
rots. which means they need a deeper layer of loose topsoil to succeed. They 
have a slightly lower need for fertility and grow more slowly than carrots, but 
do nor crack when quite big as some varieties of carrot will. 1 he biggest diffi¬ 
culty is getting short-lived parsnip seeds ro germinate. Most seed lots are 
faltering only two years after harvest. Growing your own parsnip see 
good idea. I sell my extra seed at rhe local garden center. M\ neighbc r } 
eagerly because they know ir will come up! Ir also grows a unilorm v P 
because it is produced from hand-selected roots. Each year this sale earns 
enough to pay for all that 1 wish ro buy at the garden center. 

Growing details. Fresh strong parsnip seeds sprout sowy; 
than 25 percent emerge, so get quality seed in a big packer and sow * *** 
Cheap stuff makes mostly misshapen coots if would ma ke ir 

If parsnips are started in spring, Mien ^ inedible 

easy they'll have become so J starf fhcm on or 

and may be showing damage from msec ^ G Zeners 

shortly after the solstice so they size P ; cJ oser to the equmox and 

living closer to the equator mig m sr.u ^ ^ ^ season . It can be daunting to 
consider them a crop that M ^ ot pjrs „, ps improves*lot after 

ger the seed ro sprout m * ' ^ fc helps to shade the furrmvs or 

they go through some *n j 0 p so il. Pregermmnon and fluid 

to cover rhe seed with r lL , t h ln ,vood planks over the furrow and 

drilling also help. Some guui ^ # SGnw seedlings are emerging, they 

check under them ^ ^very day really helps and, again, sowing th.ee y 

, vc the P ^. nk p' 0)pvss iv«dv and otherwise grow them as you would .arrott. 


remove 
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Harvest and storage. Parsnips usually must be dug. When the earth 
dale to freezing, the whole patch may be dug and the roots cellared j n a J 
rel of moist sand, as carrots are. Some gardeners leave a part of the crop jn ‘ ' 
earth over the winter and find that when the soil thaws in spring they can S tiU 

be du£ and are quite good earing. 

■ - 

Saving seed* Save seed as you would for carrots. To avoid inbreeding 
depression of vigor, use at lease 25 roots in the seed crop. Grow seed only 
carefully hand-selected roots that show exactly the traits you want. Segregate 
che strongest and largest seed from the main central flowers and use that for 
yourself; give the rest away (or sell it)* The seed falls from tire flowers when its 
fully dry, much as dill seed does, so cut off individual flowers one by one ar the 
point when one or two seeds have detached, Let the flowers finish drying in a 
big bucket or spread them on a tarp under cover, 


Radish, garden kohlrabi turnip, arid rutabaga (swede) 

These vegetables are so similar that their cultural differences can be described 
in a lew lines. 

Growing details. All are medium-deniand crops. All appear to be root 

crops, but kohlrabi is actually a swollen stem forming a ball-shaped vegetable 

i J ove ground. Accurate spacing and a steady supply of soil moisture are essen- 

nil lot all o] [lust; i i |! ps. Except when using costly hybrid kohlrabi seed, 1 sow 

in Itmows, then thin progressively and accurately to enough separation that 

fhe edible fires will not quire bump at maturity. Turnip and rutabaga seeds 

inj, necessitating shallow sowing, bur they usually sprout rapidly- and vig- 

orousiy If you are sowing in hot weather, it is best to cover them with fine 
compost and water daily. 

l ^ J ' 1 " llL shortly after bulbing they go to seed. In hot 

T ;■ "v* g ° C0 Secd evcn taste more pungent, and quickly 

yet pit n w ien oversized, so in most cases the salad radish is cither grown as 

t J* f ^ A 1S S ° Wn ' atc in sumr ner for harvest in autumn. In mild-win- 
radish rZ ^ ”*** aucumn '®* r winter harvest. Make sure that by the time 

sp .1 1 * 1001C tCe l ' K * les t 7 centimeters) tali, they are at their final 

1 >; ou ^ I suggest making two sowings about 10 to 14 

the d.dv. m SPnUS rW ° " thrCe S ° Win S s a few weeks apart at the end of 
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j . act like biennials; they go to seed after overwintering. Do 
WW ^ p ;;;y vcual wee ks (or more) after the solstice or they may go 
SOW th em Linn T b fo rm large roots that have thick protective skins- My 
p sS “^Tspanish. PcelA coarsely grated, and dressed with a bit of 
fo^ ire * ^ onion, and black pepper, it makes a great salad. Black 

d' vf oil> hni '/ . n ,. in , 0 f about 6by IS inches(15 by 45 centimeters);most 
Sp.msh ne ; edS ‘ * rie / need this much room. In regions with freezing sod. 

winter radish vaucti . 

m0S[ types and autumn vegetables; they're cool-sea- 

T " r ’" l “' tr Ita ™l, MB*** ** *1 “** *-^ sp 7 
* OTl ’ s ” v their mim - ?»»mi W- 

harvest, you 11 have r» ma g ... , > by harvesting them) before 

encouraging them to grow extreme ) p J ^ to , foe challenge 

they belt. When 1 was new to tins game, d = ^ J* Turni p S 

of it. How I don't struggle and only sow "j^^dtheautumn/winier 

will root-cellar; in my mild-winter chmare > winter, they 

frosts while ** up- But tfl* * J Jent eaten raw. 

become pithy and dry. The Asian y « r l mc in mild-winter eli- 

Rur aha** cM mm ™ fln «J“ rhe Iden through the entire 

mates have an excellent ability make seed in ■$*» 

winter, remaining in good earing eon 1 foem to about dght m. « 

myu m 

(20 centimeters) apart m t e rov ruca bagas in 

of the lot. - years and discover ^ 

Canadian markets were ^ bonn- g ^water, thin ir 

skins of cold-storage »^^^nrewhat (but nor to 

could melt paraffin *let foe ^ » 

by blending in a bu of-b c solid^ grating- ***** 

the point chat the p^rai ^ [£? prevent tht 

in and our, sealing th * ] ? . . or infi crop — 1X01 h £Laust 

make a welcome chat^ ^ Is a ^ ^ m woody to «t m 

berter! Kohlrabi is 

ir goes to seed like ^ which there , too 
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mu c 


dh about. If you start with a Kf-quality [usually hybrid) variety an d c l 
erow i c right, 98 percent of your plants should make near-perfect halls rh ■ 
of grapefruit, sweet and crisp, rasnug bertei than die giant varieties f 
hybrid kohlrabi in clusters of' three or four seeds, half’an inch (1.25 Cenci 
ters) deep, on stations of 5 by 18 inches (13 by 45 centimeters). Then 1 ^ 
rhe clusters progressively so that by the time they have three true leaves only 
one plant stands at cadi spot. 1 first sow about 30 days before i he weather vvijl 
begin to significantly cool down; thus by the time the bulbs begin forming rh * 
weather suits them. With proper genetics, the bulb will slowly enlarge in cool 
weather without getting woody, slowly enlarging. Beware: Some commercial 
varieties are bred for a quick once-over harvest and don’t hold long after reach- 
ing marketable size before becoming woody. 

In my mild-winter climate, 1 make a second sowing to size up after the 

weather turns really chilly, This lot remains in prime eating condition until rhe 

spring warm-up begins. Kohlrabi is also cell arable if the roots are left 

attached, the large leaves are cut off ro facilitate air circulation, and they are 

replanted m a bed of damp soil. I peel mine and eat them cut in chunks dipped 

into curry-flavored mayonaise. (Raw cauliflower and Asian turnips arc also 
good munching that way.) 

Pests and diseases. Cabbage root maggots are a big problem with in- 
T?™ 1 * in Cascadia *■ United Kingdom. However, 

insides remafoedibk Th^dTf 0 7*“? ^ ^ ^ ^ L T btIC the 

inches above the soil 1^ 2 ' ' ^'7 k ° hlrabi ' formin g as k does sevc, ‘ l1 
the roots does not do * ^ ^ ^ ma g£ ot:s - an «l their presence in 

radishes, however are n, 7^ du " ng C ° o1 weathcr - T«rmp* and 

row covers. I do not know e“ CaKadia UnleSS usc fine ' mcsh 
rates. Where I live now rh" 01 ^ ** C ° mment abour problems in other cli- 
Hallelujah! ' ne,c are ™ root maggot difficulties of any kind. 

Saving seed. All these b 

saving because they arc small ]7 7^ OUI:cross fog crops suit home seed- 
* "pulation to prevent inhree 7 ^ g3l ^ cner can maintain a large enough 

Bnma fa mily (fortunately. 7! ^ ° f W§ ° r ‘ M ate members of the 
their seed is handled as JLki T ^ crcm s Pecies that done cross), and 

perfect shape or else your !in c will ° r ji *7 rCqUire tbe closes t selection for 

r nne will rapidly degenerate. 
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fobr* if you recall, are annuals. Grow a large bed in spring and, out 
V111 ^ d nus select the most perfect 25 or 30 as you’re harvesting for the 
d t j ie [ r l ar g tr leaves and replant them one per square foot (30 by 

pblc. ,nL ^ g oon they’ll be growing again and putting up seedstaiks. 

W radishes are intrinsically more vigorous. 1 have found that 10 or 15 

ts is plenty for maintaining the gene pool's vigor. They must overwinter 
-^If cellared, replant in spring, giving each at leasr rwo square feec (1,850 
' aR . rentimeters); four square feet (3,700 square centimeters) is better. 
SqU ‘ If , oll grow turnip primarily as a spring crop, let the last bolters (with 
, 00 d shape and other desirable qualities) of the spring sowing go on to make 
seed. If your interest in turnips is as an aucumn/winter crop, grow seed from 

seed of a local variety of for 

no- working foom only 

no deterioration. Give each turnip, mta £ ' 

beer (3.700 square centimeters) to make seed in. vegeu ble 

•MM «■*» 1,kt d " t "* *' into a seed' 

*strongly biennial,tmd ported in J*garden, snip»»' 

at least half their leaf area (rake the largest leaves) in eai y P . 
in the earth right up to their crowns* 


cables medium- 


Cool-season greens: spmat h ^ [hMe veget; 

When grown for autumn or winter harve, , ^ Why d» 

demand crops. For spring harvest they ** ^ ^ „ hnrvesrable size 

* 


est they h‘g 1 j ro h ; , r vescable size 

Beeanae they bo.t« - -** ^ -- H e *** «*** 

1 . J .L*l 


HU.. 1C , S .7ffhest possible fertility, especially 

before going to teed - ■ for MW mn « *«* ’ Jc. dte 

nitrogen. However, wIil i - freeze od 1 )* ^ 

winter before bolting (W P l,( ” ,, n «;hle spieed- , ,i i n |W 

. , r t j lC fastest p° SSID . crn1 jnate m eool soil- in 

maximum growth at ^ S p Cl -a> j thickly in autumn 

Growing d.«^ .,„er the »o» 

where winter •> th at ° f . disappearances in spnng? 
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strong compost or, better, COF made with some tankage ov cv 

highly potent blood meal instead of one part seed meal. Work ir ' ^ 

before so wine, then side-dress closer to the rows of seedling ^ ^ 

& ^ soon j’ 3 

start forming their first true leaf. Where I live, if the weather jjj 

(meaning if the sun shines most days}, the plants will act large cn 3 1 :U| 

starting to bolt to make ir seem worthwhile growing them " ^ 

Growing details, summer. Almost all varieties go to seed shortly 

seedlings begin growing. However, there are a few spinach varieties 

reluctance to holt, rhat can be grown in summer. The seed catalog will ™j J? 

menrion this trait, There is also one Asian mustard rhar will noTl^ok 

met. It is mild flavored, with broad off-white stalks, nor as fam-v is - ^ 

the rsi-tso, types, but sdl pretry good. Johnny's Selected Seeds has a hybrid 

pac-choi for summer; Terntorial still offers the older OP variety I have known 
and grown since the early 1980s. 

Growing details, autnmn/winter. Starr mustard or spinach after the hr,, 

ot si™ e|kd or a monel, after the solstice short-season <W 
rii) glow quickly; thin progressively. 

“ arVCSt ' EXCCPC Wben rhlnn,n g' ^ nor cut whole plants unless they're 

Do "f 7 UI UP See< J Stalks - Ics betccr CLlr or break off large outer leaves. 

plant in 1**° rhc P knr is trippjfid - one leaf per week from each 

the patch i 7 ^ 3 7 dght ’ ^ Spring ' at Chc firsc si « ns of bolting, harvest 

remains but pmducrio l *7 Cr ° P ‘ In aucumn - lf growing season 
P ction nearly ceases, feed them. 

MUSCard } S J bee-pollinated brassica, To maintain your 

50 would be better f*"' p ° o1 cont3in£ * ir least a dozen plants; 

den male, female aru M ^ * S A nc ^^“pollinated, and also has plants with gen' 
roughly half of rl * j nia P brot ^ ce+ 1 he males only make pollen. Because 
Nation of at feast mi g ^ Wlil be ^miLles, you need a starting pop-= 

Uose election to^pelfecrTvn"^ 11 * . , 

ev ^- an y tendency to l ls not lm P orrant in either species, how- 

trait. Early bolters sIiol fef I ^ ^ 4 head of the others is a highly undesirable 
Spinach seed is general! ^ ^ estr oyed before they can release any pollen- 
sometimes overwinters f *rj ° n ^ ^ rom spring-sown plants, although it 
lalls, It is I10r usu n n ^|kfewinter climates when nor too much rain 

kills it, but humidity. Mustard seed will 
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tfiature 

wjfLtri). 


from either spring-sown or aurumn-sown plants (if they 


survive 


^ ^vantage of growing your own seed is that it costs you nothing. In 

insider usin£ spinach as a spring-sown green manure. Early in spring 
fliat cast- 1 

. asr seec j on roughly hoed beds, then cover ic with broadcast manure or 
•*m r or shallowly hoe in the seed. The species makes a dense, tender root 
t | K1[ . decomposes rapidly and leaves the earrh in fine, triable condition. 
I} s(J0n as some of the plants stare putting up seedstalks, chop the whole bed 
in with an ordinary sharp garden hoe. Wait a week for it to decompose; then, 
with a bit of taking, you'll have made an excellent seedbed. Mustards can be 
used as autumn green-manure crops where winter is severe. Start them at least 

40 days before killing frosts. 

Scallions (spring onions) and topsetting and potato 
onions 

Straight-shanked onions are easier to grow than bulbing 
sores. There is no need to push them into rapid growth and 
no need to sow them early in spring because Siallions con 
finite growing steadily until they either freeze out in winter o 

make seed the following spring- 

Growing details. All onions prefer light, open s ° • 
loams or sands, and won’t grow fast m heavy groun - D “ 
garden on clay, prepare their beds with Inrgt quanti 

'post or wcllJt J— *<**** ¥** '7 D «™ 

. two-incb-tlriclr (Bvc-ccorimcrcr) V- •* » 

bed wouldn't be atW 'butXo' =m'r irow 

large if given only moderate ferttfiry, bur J 

well if they can't make roots. crow ded and then 

I prefer to grow soi , * naturally loose, 

rvesc them by tbim ^ d out 0 f the row. Thar 

individual plants can t ^n ■ - cn>s nC( .j s f or the year. If youre gardening 

way, a single patch ^ humid, it probably would be best to sou 

where summers g<-' rt ‘ 1 ^ 0 f SUI nmer has passed. Consider them a »i" Id 
scallions after rhc mam 



Figure 9.16: Two onion 
seedlings: the one on the 
(eft grows in open r loose 
earth the one on the 
right grows in heavy, com 
pact ground. Both are 
drawn to the same scale 
(Figure S in RQVQ 


ha 
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Pests and diseases. The minuscule sap-sucking chrio r- 
dal growers because ir reduces the ultimate size of the bulb* ' COt1tm er- 
gardeners realize that there may be the odd one in their onions ^ ^° mE 
Onions of ail sorts ger fungal/mold diseases, especially- i n hu n • j 
these the gardener does notice. Molds and mildews can be „s - - Ueat W 
Prevention is the best cure. First, give your plants more space so t h /, 
ter air circulation, fudging only by their root systems, scallions could If' ^ 
on 12-inch (30-cenrimerer) be tween-row spacing, but I recommend ygfv 
(45 centimeters) because ir allows more air to Mow «*>,,„J ,.i , inChes 

enhance a.r circulation, tb.n early, thoroughly, and pm&e . 
sively. Small scallions can be finely minced as though they 
were chives. Second, after harvest, clean up all onion trash 
and compost it; this action provides fewer overwintering 
havens for disease organisms. 

Onion molds can invade the vascular system. Once they 
are inside the plant, only systemic fungicides of the sum 
commercial growers use will save the crop. It is possible that 
frequent spraying (every few days) with mild external fungi¬ 
cides like lime sulphur dr compost tea will prevent infection. 
I hate found that leeks and garlic have far higher resistance 

to these diseases then onions do. 

■ , , .' ->e c J companies these days sell only AHiurniistulosum vati- 

LiZ • , “"5* ****■ Howmr. Stokes * ,11 ,,11,,, ra v fitvorite. the 

whi,]. ' ""' 7 '’ T “ ’ “ f T" alld will eras.' m* other bulbing onions, 
XZ itu T *> 1 l«fe Lisbon? Be,™, although 

Welsh on *” j° pK ^ e to! C ' lc ^hle, it is mild, tender, and sweer. while 
tmi onions tend ro k-% . l- i 

verj^ mold re i * ^ ”° tCer an< ^ Lisbons, however, are nor 

' fHtf ny/mtic t 

demand crop The ^ * ess ' le ® ne d And usually easier to grow pedluriK 
Xrmii T j nori, “ bulbing Perennial, much like a giant chive. But 
height of maturin kV ^ ^ ' ^° Wer ' ^ rrn Ikde bulblecs on top. The 

sow a fiaor (30 cenrim T 1Tia ^ CS ^ lc sr;l ^k fall over. Then the bulblers selb 
^ hati why sort • ~ ^om the plant and scare another plant- 

ont ' by one ns needed I . mec * m es called walking onions/ Harvest the stalks 

C die buiblers form. Unmanaged topsetting 


Figure 9.17; A two-month 
old onion seedling in good 
soiL Notice the minimal 
foot development (Figure 
7 in RDVC) 
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[k too far can become a pest,To grow them, plane a few buiblers begged 

[l ‘;:: n ^hor. or a bit of a root crown. 

;lfe actually a type of shallot with medium-demand fertility 
^ They have cwo uses: the bulbs can be used as rather pungent 
[tl ^ _ y rjl ons rh.it store well; the tops taste goad, make an acceptable substb 
L ' 1 . ‘ ^.dljons- and rend ro be far more mold resistant than the usual onion 
^ To grow them, get one bulb (or a few) and plant it shallowly in spring 
’ • aucum n in climates with mild winters). Snip the odd stalk as needed for 
' Otherwise, fteat ir ns though you were growing garlic. This is an 

excellent alternative for someone having difficulty growing the usual bulbing 

onions. 

Savinv seed. Saving seed from scallions entirely suits the gardener 
because 25 or more plants don't use much space. If a bed of scallions will over¬ 
winter where you garden, it'll go to seed in spring. Allow the seedballs to 
mature On the plants and harvest them before the small black seeds start 
felling out of their capsules. Watch each plant; when you see a few mature 
seeds showing in one, rug the stalk out of the ground, place it on a tarp m r e 
shade under cover, and allow it to continue ripening and drying. ‘ 

stalk has become brown and crisp, the seed should be tora y one. en u 

Off the seedballs a „J put them to , tag* d “ 

house a nJ put it in J warm h’Li.c ** 

enough th.it when you tub them between your t ^ ^ d this 

of their capsules. After chis slo ,„„d pnri.-nt w.ty. 

surpri si ng, but your own seed, alio ) rcjaI j A j| j un u are hee- 

will usually be superior to ^^^0 ^ isolation from other 
pollinated and need about ha ■ ea( .| lcr , there arc two onion 

onion flowers in the same species (as 

species). 


' rl ' e , 50 fields of garlic e.eh X car r ^ ar h an g ‘ n htwtie tleeorating out 

iroduce about 50 n . - ^ 

:chen, and another 30 ** * small plant. In spring it rapidly 

Growing details. U. feod rh . u is stored in belowground 

.. rhe leaves make SU 1 J. _ 


I If 
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IS 


csshitlyv huibiag happens while ttays aie long and still lengthening, ]p ls 
ably different with varieties suited, to tropical latitudes* ' 0 ' 

To plant garlic, hrst break the heads up into individual cloves* One [ 
becomes one plant that forms one head containing many doves. If y ou 
only the larger cloves for seed, you'll harvest larger heads. Plant cloves roo 
side down, about two inches (five centimeters) deep. If the plants bulb j n 
upactcd soil, the heads will be small so if 1 you have heavy soil lighten r 
_ though you were growing scallions (or any other allium) by blending [M ? , 
goodly amount oi compost or well-aged manure before planting 

Most varieties are harvested before the summer solstice; a few very ]at¬ 
ones are dug shortly after that. The size of the head is completely determined 
by the size the top has achieved before lengthening days trigger bulbinm If v ir 
warn big heads, you have to push the tops for size during the months this can 
be done — give them fertile soil 

Garlic may be planted early in spring, but rhe heads will form somewhat 
later and will be considerably smaller. Even where the soil freezes, garlic 
should be planted to overwinter unless that proves impossible where you live. 
David Ronniger, from snowy northern Idaho, plants bis garlic late in 
September. He says that if the little plants arc given some mulch before the 
a $. c iej survive winter and start growing again first thing in spring 
wth a big head start on anything sown j„ the spring. I sow miae (in a mar 
mme climate) about a month after the equinox. 

the entire f° WS the C ° pS CO #*** vigorously over 

that climate features a predictable7 ’ ^§ ives rhe hi g hest P& 11 
in the ground, and the crop will be ofTp'f *** W ^ ^*** 

«r yield. That is why almost all ™ f U * S die high ' 

around Gilroy California, LnCan Commerci ^ k g rown 

As soon as growth resume* .l 

daffodils and crocus will -i s P nri £ (tclacives of the alliums such as 

l ‘ C patch with high-nitrogen fertilizer ^f^^ssjngdier 
^ C P It well weeded; the shallow r ° r c ™ c ken manure compose 

intention should be to stow rh. 1.!!°? n0t able Co ampere. Your entire 

Exactly when bulbing starts dep^^n th ^ buibi ” g 
«ng stans. there is no longer anv nni j ■ C Vanet Y ^ month before bub 

' P r dom g more fertilizing. From the time 
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fu st begins, dig a plant once a week to learn by observation how your 
bulbing ^ ave goutinely irrigating, keep in mind you'll harvest 

' ^1'! quality garlic if lc is dug from soil rhat is just barely damp. 

' Pests and diseases. Insects and disease are usually not a problem above 
I y u r rots will happen if the soil is too moist when bulbing is close to 
j, .him 1 There are virus diseases that infect garlic and carry over from year 
m [-he cloves. Most of these arc called "yellows" because they cause pre- 
ature yellowing of the leaves and considerably reduce rhe yield. Its co your 

advantage to start out with disease-tree seed. 

Varieties. There are many varieties of garlic. Some only suit tropical 
diy length patterns; most varieties available in seed catalogs aie bred foi tem¬ 
perate latitudes. In Australia, much garlic for earing is imported from tropical 
China; these varieties don't perform well larther from the equator. I suggest 
visiting ethnic Specialty markets (Greeks and Italians use a lot of garlic in their 
cooking) and see if you can find some locally grown garlic for sale; use char for 
planting stock. This will save you quire a bit of money compared to buying 

seed game. . 

There are two basic types ofgarlic; hardnecks and softnecks. When lurd- 

hecks start bulbing, they also put up a central stalk crowned with tiny 
bulblets. Mature bulblets may be planted; each will nuke a small gar u p ant 
that makes a small had the firsryear.Ofau .his fir^hrad «»”>£* 
one lar S c round dove. Unless r our inmn.ion is » »p,dly ^ ' 

ins s..vk for the purpose rfdli#»* is ** m ^ 0 f „ m . 

suou ss ,r appears. Hus aUou p|ai[ b ^ me [ht ajlk 

mg clov'es below ground. Ha 

remains - , l- .^ndaw-. set of bulblets. The entire top 

Softnecks do not ^ ^ ^ n ^ Softnecks also tend to 
shrivels as omon kave- • ^ ^ (bur not always). Hotvevcr. their 

store longer and have h > ( ^ hardneck anci twosofrneck varieties, 

cloves tend to be a blC * ^ IL% caUe d Elephant garlic. It actually is a 
Finally, there ^^ ^ pUts up a scedstalk, but one that makes 

giant leek with Elcpham garlic, although in terms of bulk yield it 

seeds. Gourmet fo rm . Thcrc is a serious downside to Elephant 

may be the hig lc p f lccks Jo when making seed, it forms little cornu 
ffarlic; as many van • 
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ar the base of the bulbs (gladiolus bulbs also do this). Inevitably. somc Co( . 
are overlooked at harvest and resprout. It ran be neatly impossible to ,-i, 
nate this crop from a bed it grew in without more than a year of Const ^’ 

hoeing. 

At first look, growing garlic seems an attractive and highly profitable 
homestead enterprise, needing little land to make a big income. But there is an 
obstacle — the labor crunch that comes at the time the heads must be peeled 
and dried. There are never enough hands in the family to process neatly 
much garlic as there is labor in the family to grow There is also a lot of risk 
should the weather go against you and turn rainy fust before harvest So 
before you invest huge amounts of' money (for seed), time, and energy i utQ 
this as a business venture, I suggest you first figure our how to grow three or 
four different varieties whose maturity is spread out over enough weeks that 
yon can process the harvest. Then increase your own planting stock for .1 few 
years while you work out the peeling and drying of large quantities, 

1 harvest. Dig the plants when the cloves have fully segmented but before 
the heads begin to burst open or otherwise deteriorate (dig one every week 
and learn your variety s behavior). Gently shake off the soil. Bursting heads 
pernur soil to enter, these heads wont ever store well, and they don’t look 
attractive, either. Garlic dug before maturity makes excellent cooking stock; 

, . 6 ^ a ' or ' s mildei, it is especially good in salads. Garlic heads dug 

e ore segmentation has started are like smalt garlic-flavored onions, excellent 

m ^ , Wl / en ic ' S time for chi main harvest, dig all remaining plants and 
care y spread them out under cover in the shade with good air circulation. 

leaves p^i * ° r CW ° OI t ^ rCe da ^ s an ^ r ^ cn str *ip off two or three layers of 
Then all f rem ° VCS ^ ckn £? n g sod and exposes the beauty of tire bulbs, 
rie drv n W ^ besc » <*7 ^ slowly) until the leaves 

ZSSt Z ° P r dSe let CllCm shrivel and clip them off 

ZtSSZZZt; ? f* [hf bulb - *«*gr 

softening them . Gom P le *# and then remoisten them, 

put rh e bcm-ls m ' W , lf you ^orft hang braids in the kiu M 

to long storage. " 11 0n,0n Sack aild llai, g lots, of air circulation is crucial 

die appropriate mJLrrf ^,3 IS y0Ur seed stocL1 ‘ lKva > s rese0if 

y nost pei feet heads for planting stock. 
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Difficult vegetables 

W bits in this group require abundant soil moisture throughout their 

n q/or require extremely fertile soil and/or have other tricky aspects. 

f®' js here because starting it is an investment taking several years to 

1 ^ f ] it also demands good management it the bed is nor to be ruined, 
pay onv 

Onions, bulging 

, et me warn you in advance: This section is complex because I am not a 
Pollyanna garden writer. I'm an ex-seedsman who wants his friends to grasp 

the teal Story. 

Growing details, If this weakly rootea crop is to 
thrive, not just survive, it needs loose, fertile, constantly 
moist soil; minimal competition from other onions 
nearby; arid no weeds to contend with. The species is 
disastrously prone to mildew-like diseases, which is 
another reason not to crowd the onion bed. These 
diseases rarely cause trouble when the crop grows in 
dry air with enough elbow room to allow good a" ^ 
culation. Humidity is the prime reason bulbing onions 
are nor grown during the summer in the 
United States. Mildew is the reason that onion grow ^ 
on Tasmania use fields exposed to almost-com 

sea breezes. „ n Hi a certain date 

The onion grows vegetative y g^wn 

(based on daylength at the h' ncUL ^' £ ds j most 

at); then it forms a bulb whose . *P rhc stan 0 f bulbing. The 

entirely on the size the ^ hovv , ong foe plant has grown, 

changeover to bulbing ^^^ojs befbre bulbing starts, you’ll get big 

uJiy if y<.» 1* - *- r ng .;r;:::r 

bulbs. Getting a big »Pt* . _Lgdon’t get big, they wont be sweet, 

diate-d.y onion’ ^ onions in 

Then:« *»* ^ ’ , e „ latitude, below 35'. where w„v 

. Shortly Jon, *mm one* «*■* « «T 

■iJ ,-nctmlb rb* 11 • , . a _i .....inre-r in the held as 



Figure 9. IS: A long-day storage 

onion plan ,05 after dlreCt 
seeding. Bulbing is half completed. 
Little additional root development 
will happen from this point. (Figure 
9 in RPVC) 
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small plants. They finish bulbing before the summer solstice ,,„j 
ally mild, tender, and sweet. Rarely arc they long-keeping oniot ls 
varieties are hardy enough ro overwinter in a maritime climate tcu ’ 

Inflpjiedwfe-d^ wnefies inrendfed for growing between 32° lri -[ 3 y . 

imde, The}' are sown in the spring and tend ro be on the sweet si J at " 

Loto-my varieties are intended for crowing from 38" I u-in, i 

* ■ ° ° irfutuae or, 35 f 

toward the pole as agriculture can be done. They are sown m the - 
and rend to be hard, pungent, and long-keeping, exactly what is nc J 
a dimare with a severe winter. 


To hilly comprehend using the three types of onions, you need to under 
stand how daylengths work at different latitudes. (The l ull explanation ofrlv' 

T»‘■••■Nt tajfck.) To tickle you,. let„ 

remind you tint on tile two equinoxes, which occur around March 21 „,J 

&ptember 21 . every place on earth has a day of exactly 12 hours and a night 
.1 exactly 1 hours duration. The longest and shortest days occur on J„j j, 

It 45-1 3 " HF** Sl ’" t,r ' ths *«■* *r « For example, 
while ai 35-f 1 fT f “ 17 h0Urs from *« M» m tat lid,,, 

sl T 1 l0nseit ** ““ be Wfr 15 *10““. 35 minutes. 

daylen^ is bod T “ *“ wil1 starr ln ' ,bi "S wner. the 

• to aT'” g a,Kl has >S hours and ifnunutes. * 

kZ *t® *f» bulbing one day after the solstice. 

»r August 5, dependmg 7yoZ ; n "T ** ‘T" «**' ftbn “'>' ’ 

August 5 might be a J r f c . rl , , . * n °' thcrn or S0Li rhern hemisphere. 

storage variety grown at ^ tor dle smt of ofa 

warm weather ro finish siz atiru L - saving the bulb a month or more of 

# 35°N, hardly has a chanccro^ ^ ^ s,lmc ^iricr^ grown 

fop before bulbing starts t 1 ^ ° a ^ vaxira g e die summer to grow a big 
to keep through the winter A ^ onion that matured fkr too early 

li e,, bred to start bulhin t at ab ^ anted on * on bred for die middantudes 

ranvelp tintiJ mid-August B ^ | lours °f daylengch) would grow vege- 

dayJength were grown at 45^ ^ "H 10 "** srarad bulbing at 14 hours of 
February 28 iri the Southern h / * stm bulbing until August 28 (or 

S F leie )* [ his would result in maturity being 
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, iurumn would have arrived before the onion had Brushed growing 
S ° 3f d you can't cure an onion in cool, humid conditions, 

pj easc pin,,-,Highly consider the preceding paragraph; read it over a few 
lin til you fully grasp the concept. Then it should he dear to you why i 
rhu rhe main cricks growing large-sized intermediate-day and long-Jay 
onions arc: (1) to use that matches your latitude, and 2 direct- 

seed them as earl}’ as possible in spring (or even late In winter in a greenhouse 
or heated frame) and then supply conditions that will help them grow as big 
is possible before they must bulb. Fortunately, onions transplant easily, espe¬ 
cially in cool weather. Gardeners seeking to produce kmkers often grow their 
seedlings in flats or trays, putting them out in the garden as soon as spring 
weather settles dou n a hit. \\ lien directly -.ceded as early as possible, bulbing 
varieties won t achieve [tinker class, but still make a respectable harvest il they 
otherwise get what they need in terms of fertilitc Soil conditions, and mois¬ 
ture. 

So what about short-day varieties: These grow vegerarively during that 
parr of thc year when rhe days are shorter, and bulb when day length increases. 
They are the sweetest, mildest sort and are my favorite tvpe for eating raw 
with bits of aged cheese and a few olives, or sliced into salads. 

The onion is frost-hardy, bur not infinitely so; tiny seedlings are nor as 
hardy as plants with three or four leaves. So short-day onions ar ^ 

grown where winters are only a bir frosty at worst. Of all tin. sorts o g 

Pni®, rltese m rile n,.U-.,: taH il .heplot should Mf*““ 

wtU durinr. an unuxuall,- MU <#m * * ‘" 8 .‘”‘T .C, 

#rn will fail eo mJm* -t W* P'“*“ 

-tala,,-; Mur** m »*» , " 1 of,Ltaad* (ta«M»«»*•) 

divine the correct sowing date. T <■ scvcn l tim£ s over winter 

is triggered when their growt * ^ ]t ,. livs , in simple terms, if the 

after thc plant reaches a nummun ^ jcs gpjwrfl is checked m 

plant has not gotten ^ is r j litrk er tl.an a lead pendl and 

winter, it will still nia V i m ■ mpwrrhj if will almost certainly make seed and 

harsh winter weather * w*. •' ,r ‘ j on ; ons liter in the autumn rather than 
not bulbs. I his ,| is sr jJI so warm that the seeds will sprout and 

earlier: early cnougI* hfkWn , e W g enough to withstand a hi al 

the plant will grow a & ^ 
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frost, bur not so early that it will grow big before spring and become 

crop. It also means it is wise not to make the soil super-fertile w h« * 

short-day onions. Instead, you should side-dress the cron heavifv 
i 1 j i ■ ■ , i f as 5 OQn as it 

has securely resumed growth in spring — i,e„ when the ornamental bu][ v w 
crocus or daffodil onions relatives; have begun coming up. 

One special case with short-day varieties: Some have been bred b 
extraordinarily cold-hardy These can be grown over winter in m inrime [ 
mares. 

Gardeners living on the boundary between short-day and medium-d v 
territory who have a greenhouse and the desire to grow prizewinning lunkoi 
may srart both short-day and medium-day varieties in flats about the time of 
the shortest day of the year, grow them as fast as possible under protection, 
and then transplant them out to their beds as soon as conditions settle! 
Gaideners who live where winter is severe and who have a heated greenhouse 
or hotbed may start medium- Or long-day varieties during winter between the 
solstice and the equinox, grow them as fast as possible" in a greenhouse or 
ame, and transplant them out as early as possible. However, growing hankers 
is not necessary. With far less trouble you'll harvest nearly as many pounds pet 
square foot growing medium-sized bulbs on somewhat denser spacing. 

ber that bulbing onions, like almost all other alliums, require 
extremely fertile, airy, always moist soil. The usual procedure for all types is to 

111 ^ U1,cws and thin progressively so that by the rime the 
-TT ' ad “ red, ' he «&■«*» oflcad pencils, they stand as fat apart in 

(sevenT ^ Tnr maturity — usually three to four inches 
Keen rhp - dttKtusj apart unless you re .growing a small-bulb variety 

hope the ■ TTi irUgatC ^ unci1 Gibing is about half completed and then 
is no poinrT A j ^ at ^ titne the s UiveIing tops fall over. There 

bulbing begins Otk °' f °^ iar ^ eec * m g a her (or even a few weeks before) 

Varieties. As h k VI Y * m ^ olmatIon f° r scallions, 
classic OP sorts laeki ^ 1 ta ^ en ovei commercial applications, the 
ated into somerKi ", ^ C Ln 8 attention of plant breeders, have degenet' 

plain English: Do no b n ^T UCt ^ V£ ^ rans ^ ataon °f my polite phrases in £0 

half million Tasm ^ C ^ Seec ^ Tie exception to this concerns only >! 

whose island has an industry growing long'd' 1 )' 
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r, in Qp variety called Creamgold; seed stocks tor Creamgold are still 
a ( - r \( :l p e s ure you know it you're dealing with short-, medium-, or long- 

^varietiMgrow them accordingly, 

Li; Harvest and storage. All sorts may be eaten as scallions (spring onions) 
fore bulbing begins. When about half the tops have fallen over, push down 
, rcsr 'pi ien W ai.t a few days and pull them from the earth. It might help to 
loosen the soil a bit with a shovel first. Ideally, let them lie on dry soil in the 
to curc for a few days. If the soil isn't dry or the weather isn't settled, bring 
them indoors, spread them on a tarp under cover, and allow them to dry until 
the tops have completely shriveled. Onions in storage need lots air circulation 
an d cool, dry conditions. I suggest begging some onion sacks from the local 
supermarket and storing your harvest in these nags, hanging them from strong 

hooks. 

Saving seed* In maritime and other mild-winter climates, please do nor 
produce onion seed by sowing seed late in summer* This shoitcuf does not 
permit you to select perfect bulbs and reject off-types,, in the seed trade, this 
production method is called "seed- to-seed and is o nly done by primary gio 
ers of the cheapest home-garden seed, unethical businesspeople who do 
rare if their product actually makes many bulbs* Always giov 0[I ^ n ^ ' 

planting mature, hand-sdecred bulbs. Choose well-wrapped, middle-sized 
bulbs with the correct shape and narrow necks (which usually lesuk in ongcr 
storage). You should include at least 50 bulbs in the g<-nu pool. V ^ 

is severe,, plant the bulbs out in spring after wintering them o\et f Y 
about one foot (30 centuneters) apart in rows two feet (60 centimeters) apam 
Plan on staking up or otherwise propping up the seedstalks. V\ here wi_ 
mild; bulbs map be set out in autumn (or late in summer i r epre spi 
Otherwise; grow the seed as though for scallions. 

Looks 

Depending on your climate, raising this slow-gro,vin S jegerable can >*“*> 
daunting. In a maritime climate, leeks effortlessly .vnhstand * 

dntmg mdd pe.md. m, ^ ^ Crime to ,«* 

t is .- lcl - Wltete autumn rapidly nuns freezing, leeks musr c 

llsledbTXL puss,die powrh and then ha*S»dM* - 
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go.LS too cold. This means you must use techniques that allow for the eatli est 
possible sowing and provide ideal sol! conditions throughout their seemingly 
endless growing period. Where summers get too hot for them (and for m g sr 
other members of" the oiuon family)^ Icehs rnlist be scat ted cl iici the worst he e 
of summer breaks* This gives them Irtrie time to sue up because, in all rfovr 
situations the leek, having overwintered, will go to seed shortly after the spring 
equinox* So in the American south or in the warmer pares Down Under 
growing leeks also means sowing after the end of hot weather and. then push- 
ing them hard with maximum fertility and soil moisture. 

Growing derails. Leeks rake 150 to 180 days to achieve admirable size. 1 
wouldn't intentionally grow leeks to eat when they are small; in iHat case a 
would be easier to grow scallions (spring onions)* In all climates, start them as 
soon as possible in a carefully prepared nursery bed where the seedlings can 
be given ideal conditions. I find that a single four-foot-long (120-cemimeccr) 
row of seedlings produces enough to transplant for my garden and the gardens 
of two friends. Lake a small bit of bed or row and amend it with at least two 
inches (five centimeters) of your best compost or well-aged manure, well 
mixed m. Also give it COF or chicken manure compost or some other rich 
souiui of complete plant nutrients that becomes rapidly available ro the 
planes. Then sow the seeds rather densely, say 12 seeds to the inch (2.5 cen¬ 
timeters). In a maiitimc climate, do tins when convenient in spring alter rite 
weather has settled; about when the apple trees are blooming. 

wild wincei/hot summer climates, stare leeks on the earliest possible 
tnain beat: of summer that you can be sure to get germination. 

Id l e \.ise to presptout the seeds. Consider putting; the nursery ro\V 
under a sxtmm e that provides about 40 percent shade forthe first month. 

, \ r ^ 10Se Seec ^ n g s * ^ you get a good germination, thin them 

.0 about s« n> 4, inch (2.5 ^ aft „ , month „ side*® d* 

SS”? with a b,t of „„ ,f th • f „, (f „ 

S 7 7"*' fc d °"' t ™ W ,hk ®* * of 1 get dry.... h 

£SSS “ fc and is also +&ijmf 

ease*,, temt, f ^ * S|>aci " 8 ° f “ “ >0*. Leeks are a special 

o tom* ol coiupctmou; i, i, desicabU fot them to compete in modem- 
non because struggling acain-ir „*l . , F moclera 

gg g against each other makes them leggy' creating a larger 
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[lie roots and the place on the stem where the first leaf 
0 f^ation is desirable, as you'll soon read. 

T‘ i!se ediately before transplanting, dig up the entire seedling row, gently 
11111 , earr j, f rom their roots while doing as little damage to the toots as 
'hie Now separate them by size (large, medium, and small) and closely 
P oiS , m jf j, ou ' n .- planning on growing your own leek seed, sort them 
inspect ^ ^ mei iium-sized category and remove any that show a swelling 
borco m. Put those without a perfectly straight shank back with the large 
These big ones and nonpertect medium-sized ones are the seedlings 
Sj ,„h,„t to stow for die table. The medium-sised one. with straight 
(banks and the longest space between wot and fits, leal are (he ones to grow 

on fot a seed ctop. (If »** S'°« ; "Z '“ A mak 

is lot.) If you have neighbors .0 whom you can gw. leek seeding ok * 
M on,, replant t.™ shadow, in the leek 
inch (1.25 centimeters) apart, and grow them oi 

month or so before digging them again and giving t hekis0 

Now. grasp the big and medfom-sked ** „ 0 ff 

that their roots are all at the sarEie , len^fo uir ^ 

appro ximare 1 y hall the leafypau (not iu^i & ^ art p ut back inro 

less leaf they wo,* have to dtaw so 
the earrh. This insures 100 percent suet ' an( i 
the test of your seedlings, too - *»«*# ? [h „„ ft a b»efc». roots ^ 
Keep barefoot seedlings out „ter on the 

With about a quarter inch Make 

bucket. This will hold them w ^ . twof** ^ „ ick about 

When preparing sn,l & £ p ^iWr«», „ a about eight 

their bed as loose and as elt 'jfawtM * j ghat the seedling (and 

Td inches (lour centimeters en0 agi * ^ Ten draw it back 

inches (20 m****) ** %m ~ **? 

its ronts) may be dropi^ j^yi out- P 0 ' nn "[ „ the soil's auriaee, pus, m 

up so that the - Jgg ,S r **£. plaw. The ^ ^ 
that emerges f»™ ^ b M * “, os , desalt F tt» - ■ Ol- 

earth to fill<b« b °‘^4J*' „leggy «** 

ground will rrt c c n u< '*• 
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fertilizer along those rows in another month or so, and it you can, pull U p a j,j t 
of'earth against the staiks with your hoe as they grow. Only do this when you 
can avoid getting soil into the lower leaf notches; soil in the leaf notches will 
be taken into the kitchen at harvest. Hilling tip more earth increases tin- 
length of die white shank. 

” p csts ant i diseases. Pests and diseases should not be a problem if you do 
not g row leeks jot other alliums) in the same soil more than once every three 
or four years. 

Varieties. There are three kinds: autumn, winter, and spring. Autumn 
leeks grow faster and are less cold-hardy They are intended for commercial 
production in Europe, to supply the market before the weather turns too cold. 
Their flavor is usually milder; their texture more tender. Use these as a coo! 
season crop in climates where summers are too hot for lee ks. 

Winter leeks grow a bit more slowly and are rougher, more fibrous, more 
pungent, and much hardier. Generally this is the son offered in home-garden 
seed catalogs. 

Spring leeks arc bred to bolt as [are as possible; they are intended to .sup¬ 
ply the Luropeaji spring market after overwintering in the field. Since i garden 
in a maritime climate similar to Holland, Belgium, or the north of France I 

j-nUi spring varieties, hut you may not be able to obtain these outside of 
European seed catalogs. 

In every type of leek, good breeding shows as a non-bulbous stalk that is 
long to the first leaf notch, 

Harvcsr. Leeks must be; dug, They are remarkably cold-hardy and even in 

places ns cold as Pennsylvania (ar low elevations), the hardiest varieties may 

survive winter in the earth if some soil is pulled up against them, Bur they are 

not infinitely able to withstand long freezing. Leeks may also he held over win- 
ter in the root cellar* 

Making „ed. Mdse seed as you would do with other allium,. In my mild- 
w,„,e, dimatc I ttanaplan, carefully chosen perfect specimens i„ , s e„„i area, 
and don, bother to hnry them deeply no, to make their soil supcr-fortilc, 

, *" lreez “ m r,! P limt them one foot (30 centimeters) 

apan meows about two tcet (60 centimeters) apart when they come out of the 

ce ar after overwintering: there's no need to replant these deeply, Otherwise 

rrcat rhcm ;ls t' 101 # 1 } r ° u were growing seed for giant scallions. 
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Leeks wpn't cross with ordinary onions. The seedh A JO ■ 

nl ously tall stalks and usually have to be supported '* a *P enor- 

* take endless rime. Eventually, even though the small b| T™****** 
showing inside their capsules, you'll find it; you 7*”'**** 

the earth with the gentlest of rugs. Each seedstalk loses L ** ^ ° Ut ° f 
ent point. Test each one about once a week. When a 

easily , t on for bang it upside down over) a big tarn T ^ ^ 
s ecd, Do tto under covet with good a „j 

« A ‘ iS *«** fed bv ,h, nnm T 

m d moisture in the stalk. Eventually the stem w,II dry out below the sevl 

ball. At this point I cut the seedbaUs free from dieir stalks and bring them 

inside, where it is warm, ro f inish drying to a crisp before I rub diem between 

my palms, releasing rhe seeds. In my climate it rakes until mtd-aumnm before 

> nn c Irp rri en i' *nrrr ^ *_ .1......... T t i 


v r ^ —-^ Linui niiQ-aurunui oerort! 

rhe seed balks are crisply dry. Where summer is hotter, l expect it would go 
faster. 


ms up 
is 


miiese tvibbcigc 

you wan t a large* tight, succulent head to form before its vegetable pi— 
seedstalk, then you need (1) top-qualify seed, (2) iij^Iy fertile soil rim 

ways moist, and (3) know ledge about when to plant. 

Growing details. Chinese eabb&ge is a close reJanVe of mustard, a 

Listard it has an almost irresistible tendency ro go to sad ^ . 

% Brceders have not ^ h,]lr —;;t; 3 

P c 111 ™ly summer is extremely duly ■- . ^ (urvesnnidilim - 

iery that pretends ro this ability. bowi% m ^ ^ ^ unr jj , lder t h e 

■ r >s neatly as dubious. My ad' ia - ^ ^ mnnrh nfr^rchaSdyent. In truld- 
nrmor solstice. It’s best to waitm ^ In warm climates 

(iter climates wait two months- L ,ml S ^ ^ m0 nths, it must suit be 
the crop may be gf° wn ^ v c .-er wo long Vou sliould crrumli 
min time to head up hefc*^^.niaox -In coldc ylao-s. y-ousrart 

® in time to be ^ 

L ?w T 1 “ IT; m »* .Til«** *r* «*“ *"■**• 
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this crop, I suggest that the first time you do so, you sow two heads every CWo 

weeks over a few months. See what happens- 

Speed of growth is everything with Chinese cabbage! Make the soil as 
rich as you know how. Keep it moist. Don r ctowd the w>p cm competition vvtLl 
slow growth. Each plant needs to control about lour square leer (3,500 square 
centimeters). Put four seeds in the bottom ot a thumbprint atop an especially 
well-fertilized spot. Thin to a single plant as they begin to compete. Certainly 
within one month of emergence chc^ic shoul ^ ^ Do not cry to 

transplant Chinese cabbage; it forms a taproot and never grows as well with¬ 
out one. Keep that in mind if considering purchase of garden center seedlings. 

Pests and diseases. All the usual brassica pests may pester it. All the usual 
pest remedies apply. In Cascadia, the cabbage maggot has an especially nasty 
way of feeding on Chinese cabbage: the maggots tunnel across rhe bases of the 
leaves, collapsing them and rotting die plant. When I lived in Cascadia, 1 grew 
Chinese cabbage under a spun fabric tent to exclude rhe fly. 

Varieties. I know of no OP varieties that retain much uniformity; ti you 
grow an (>I J , be prepared in advance to have over half your plants fail to head 
before bolting. If you use a quality hybrid, be prepared to have nearly every 
plant make a perfect head. There is a non-heading variety called San roll. 

whfeh compares to Chinese cabbage as collards do to European cabbage. Santph 
is much easier to £row. 

est*If, when harvesting, you do nor cut off the entire hase, bur instead 
.Uow a few of the kg* °ucer leaves to remain attached to one side of the 
ncm. the plant trill continue putting up small leaves and then scedsralksi both 
» good salads Ot stir-hies. Thus a nou-heading plan, or early bolting is not 

re ™ mb " ** *= oppor portion of seedstalks J. good 
in sttr-fnes if cut before the flowers open. 

Asparagus 

Asparagus is a perennial whose esnblick 

P“* ■W of effort and some conlidcbT' *“ b ' UeVe inVolvCS * 
should not harvest it fo r thc fits[ rwo ... “!?”*' Tbe ? aIs ° babeve *')' 

learned this from Everybody Else. ^ ***“ establishin g a bet1 ' Thc V 

Almost all people defcr fn t-U 

% so„Lh * ;:rr•?*'■*-* ei “ trf - 

y ur giOwing asparagus. Everybody Else 
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states confidently chat two-year-old crowns s], t Id u 
is tn favo, ot It, wtll come to degree. |, j| w 11 ^'T-body 0s, 

My method will give you a much more , . 

«« and in far less rime. If you find the difference T^. * 3 far 

r har of Everybody Else distressing, keep ift mill j ointand 

transplant itself. Its seeds merely fall tG carrh " ° ar WI W asparagus doesn’t 

freezing winrers. Also remember that rhe reason Zn lA' 

because overcompcririon from seedling plants pCter 0ut is 

bed itself reduces the size of the shoots ^ ^ ma ^ c b F tbe 

Growing derails. You can prow -c 

i T rsgus if you live where there is suffi 

efent winter chilling for ir. That doesn't c ■ , 5 l ™' 

l in r kt , meM freezin S soiL lust a few cool 

months mil do. In North Antcnc, that generally mean, no „ h of BndKm 

Georgia, and ccrtamly anywhere south of Sydney i„ „„ Aestmlia ^ h 
okay. 

A^paiagus docs noc do well in day. Period. In rimes of heJy rain ir 
jCLjuitcs Wt-ll -drained soil or irs rqors become diseased, ff chy describes your 
siriurion .1 nd having asparagus is your passion, consider making a special bed 
of sandy soil that is raised up at least one foor (30 centimeters) above every- 
thing else lor planting ir. I knew a gardener wllo grew excellent on 

clayey site that was occasionally underwater during winter rams. He built a 
marine plywood box rhar was lour feet (1-20 Lenn’merers/ high, four feer u ide, 
and eight feet (240 centimeters) long, filled it with sand dug from beside a 

nearby creek, and grew his asparagus in that. 

to early spring prepare a (^tntintetet) raised bed as 

*ough foe growing a 

(150 centimeters) high and ' J*T el , dte bed fertile and digging it 

1 lci1 ' : loosln ? Its position- c ‘ centM ,,f that bed. At minimum, 
wc h. make att extra fertile ‘"P abont m ; K h (2.5 centimeters) 

Vread a layer of down,he rente, the long..,v. 

tlllc k and a foot (30 centimes rsj ^ ^ 0 f COF for even 25 feet 
1 VV( >uld also spread aty* Aree ^ '. m thoroughly, digging as deeply as 
( 8 meters), of row M* „ lboa c half an inch 1L2I centimeters deep 

T>dr shovel will g»- 
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^ nvn the renter ofrliat extraTernle band of #1 and sow asparagus s.eds two 
indies (five cenrimecers} apart. Do this about the time rhe apple trees are 
blooming, before it stares getting hot. Keep the seeds moist until they sprout, 

A month after the seedlings come up, thin them to about six inches (IS 
cenrimerer*) apart and side-dress them with some chicken manure compose 
or more COE If you want to harvest a little asparagus the next year, make them 
powfast in their first season, iris also a good idea to in igatc these seedlings every 
fow weeks during their first years growth. In subsequent ye at s the bed should 
survive long periods without rain wit Input problems. 

Keep the bed thoroughly weeded. Always, In the beginning and m com- 
ing years, coo. The need for a weed Tree bed is the hardest part at attaining 
success with asparagus. If your bed giew well, tilt, pLints will niakt seed 
toward rhe end of summer. Some plants will prove ro be males, which form 
Ltrle sacks that release pollen. The females make seedballs that rurn red when 
npe. Before the seedballs ripen, and before any seed drops on the bed. dig up 
and destroy the root crown ol all the female plants. Wake absolutely sure they 
are all dead. {When you dig these six-month-old female plants, you II be 
amazed to discover that the roots you are excavating with such difficult) have 
already become huge, far larger than so-called two-year-old crowns lot sale at 
your local nursery) 

Now you have an all-male row that, by the law of averages, will be spaced 
roughly a foot (30 centimeters) apart. If there should be any gaps that are 
nunc than 24 inches (60 centimeters) wide, sow a tew more seeds in these 
spaces the next spring and again remove any that prove to be females. If the 

nm y car a fcw morc P bnrs tom out ro be females, dig them up too and destroy 

them. (You may not have identified them because they did not make seed 
their first year.) 

Why create an all-male bed? Because seed formation is a huge burden on 

f. t and reduces the size of its spears. Making pollen is not nearly so 
much effort, so males make more shoots and larger ones, which is what you 
want. Ousts why plant breeders have lately come out with alhmale hybrid 
varieties. Iheres another, more important, reason for an all-male bed. 
Everybody Else confidently tells you that an asparagus bed lasts only 10 to 15 
years. That is not necessarily true, as is the ease with most of what Everybody 
Else tells people. Asparagus beds peter our mainly because of self-sown seeds 


. , alise the density of the planting to increase, and this incrHfhU 
ll ’Nk V/Kclcs the bed. But if no seed drops on the bed, the bed cont^ 
Educing handsome spears - as long as it is kept fertile a „d ^ 
f ' Ongoing main tenanee. Each sprmg before the asparagus starts shooting 
. ver the bed with a ha him. l-t nek (1.25-centimeter) layer of finished com- 
, <t or aged manure and a hefty dose of (..Ob' or other complete fertiliser 
Larigns doesn't absolutely have to grow in sup^fertile soil, but it does if 
;, 1)U watil a big harvest, ft you don't use COF, at least give it a dusting of lime 
pounds per 100 square feet of bed or 2.25 kilograms per ten square 
ineccrs) once a yean And k<.cp die weeds out. I h or o uglily, The crowns will 
^Jually spread out across the entire bed, One other thing you might do if 
J, ou don’t garden right next to the ocean; each spring before the crowns shoor, 
yQii could broadcast hall a pound ot rock salt pet square yard (250 grams per 
^juarc meter) of bed. All the 19 lh -century growers swore by salt on their 
asparaipis beds. Those living by the ocean might mulch their beds with sea¬ 
weed, which will naturally provide the salt* 

Pests and diseases* The worst insect pesr Is the asparagus beetle. It, and 
its larvae, defoliate die terns, reducing harvest in the coming year. It there are 
many, spray them. Tyre thrum/ro ten one will serve if you use it evay few days 
when the beetles are active. The most important preventative .should be done 
during early autumn. Clip all terns at ground level (in a manner that von 

damage the crowns) and remove them from the bed- If f ou ^ onr * ITime 1 I 
compost the ferns in a heap hot enough to kill the beetles and it p p 

men burn the ferns. , -i-Wase 

v . . . - , ,11 m,Ic hybrid varieties have reported diww 

Vanet.es. Gardeners using all-male hyfc . ^ are ^ 

problems: the hybrids that produce the um- ^ rcaimmt - n d.irioi.. my -mg- 

bnless your local agricultural experts have a is , l0r expensive. 

gweion is to start with UC157, whit'll is ^ tnmon 7 a,a ” 

Mj has proved adaptable to most places. , n)j begin making 

Harvest. It is possible that :yoUt ^flK m erers) indaiaetrt 

shoots larger than three eighths of ^ 111 ^ s jze or larger- The t r 

^«ting is the same no ma * b eanmaot^ *” lh , «ith 

*« •#. of an inch in . fen ** «***“ * 

ls allowed to continue growing 






e 

to 


-" ' ocs in spring will usually be the largest ones. As you 

fooi -fa ^ flush ,f S roots will graduall> ' b ^ me depletcd the 

di „ them, the scored *° V soon *, there are no more shoots exceeding three 
will g« ^ dme m srop harvesting. In the second year 0 f a M . 
eighths of an mch. « IS ^ for ^ nV0 weeks. In later years it might conti„ Uc 
life, the harvest WfP ^ .J qll jt for the year, should .my shoots e 0me 
for ax weelf or more. • [0 harvest, it is best not to cut them. Give 

op in summer that are a * its food storage for the next spring, 

rhe bed every possible chanc 

production, a J v ice: Don't allow seed to happen. To grow all th 

Saving seed, y aL as you garden in a place, you’ll need 

s ‘ 

buy only one big packer oi sec 

celery and celeriac . 

&Icry(and celeriac) 

^SSSSS:clay *01 not grow great celery Clay so ils 

iSSSi^ « - *** **-» 1 w * 9 7*FH+ 

soil gardener is going to try growing celery anyway; you folks should know 
that there is an herbal form, far better adapted to poor situai ions. It is called 
"Chinese" celery or’cumng" celery and is a short-stalked type with a stronger 
flavor, used wherever regular celery might be included in a recipe, 

Growing details. Celery and celeriac require maximally rich soil that 
unceasingly provides readily available moisture. The bed must also be worked 
deeply because celery makes a rather weak taproor that needs ro extend down¬ 
ward over four feet (120 centimeters) it the plant is to grow propetly. Wild 
celery grows in marshes; because it has little need co 1‘orage fot moistutCr 
lateral root spread might not extend much more than a foot (30 cennme*ci&, 
Item its center. This is one crop for which you should double-dig* To P [L P arc 
die celery row, simply dig a ditch one shovels blade deep; temporal ily pf ut r 
soil beside die ditch* Put a two-inch-deep (five-centimeter) layer of well ag ^ 
manure or fine compost into the bottom of the ditch, as well as a M ^ oSC 0 
^ i,or a goodly dose oi chicken manure compost and a light sprinldii-^ ^ 
lime), and then dig that into the subsoil, going down another shot lI s J 
detp (and wide)* Then spread a similar amount of manure, compost, 


LlVCf the soil removed from the trench so that when you refill the trench 

*? r *! “ ps f Now d,e “'“i-• p*. h; 

tll£ f super-fertile loose sofl about 12 inches (30 centimeters) wide and at 
2llflL , 0 inches (50 centimeters) deep. It. when going that Sccond 
fi you encounter clay and you hope for good celery, remove the day and 
T c ditch with topsoil, i have to do that. Blend the clay you removed into 

hr next compost heap- 

1 Cc | er y grows extremely slowly. It can take ten weeks, easily ten. to reach 
lie size that most people would consider a transplant. So it you're growing a 
celery parch and direct-seed ... you may be wasting a Lot of valuable 


nui 

sin 


room. I suggest that you start a nursery bed instead- Make it as fer¬ 
tile is the crowing row will be, but since rhe plants will not be allowed to grow 
big in their nursery, there is no point in double-digging it. Few gardeners 
will need more than eight feet (240 centimeters) of nursery row since that 
jfi will produce 24 ro 36 husky seedlings. After digging, rake the nursery 
oorh, sprinkle the fine seed thinly in narrow bands, half an inch (1.25 cen¬ 
timeters) wide, atop the earth. The bands should be about 12 inches (30 
centimeters) apart. Then cover the seeds with fine soil or fine compost about 
,i quarter inch (six millimeters) thick. With your hand, pat it down firmly 
enough to restore capillarity. 

In maritime, shore-season, and moderate climates. the rime to start these 
seedlings is about when the earliest apple trees are blooming, before it gets 

hot and while the soil will stay moist tor a day ot 50 ^ 011 ^§^5 . 

This is when your seeds will germinate easily* Cc\ct\ Oi’rtn dies in extre 

hoc weather, so where summers are steamy consi 


der it an autumn/ winter crop 

and sow rhe seeds after the heat ot summer breaks. To get ijh ,,T i 

minare in this situation, you may have to erect shad, oter f y nu J ra j, 
water it frequently'. Celery seed also germinates rather s ow y. .on 

ingU t0 14 days ro emerge. t - vc | v s0 due when they are 

Once the seedlings are up, thin them pr g* ^ fo ur to six inches 
two to three inches (five to seven centimetus, c ■ ^ watered. Always, i 
dh to 15 centimeters) apart. Keep the nU f* <t ^j cn faucet, and everv time i 
kcarc my celery bed conveniently close to [ T ^ ;lctt . fT lt h .cenniry growers 
Use a hose, 1 direct it briefly at the ctkry , Hedge, after they had grown 
u scd to cut seedlings back an inch, like p fU,u 'T 







.■ r inches tall. Sometimes they would do this twice. This i s , g0oJ 
* °T" it JL the seedlings develop stronger roots that better with . 

! “j'-.minting *odc Ate «dfcn*l *«, w . 

Z ,hcm J »J ™”P' a “' h T ?r0 ”' ,ng , ™ W W ^ be “ P'" 

g , , 'nested above.) When transplannng. take care to lilt the seedling* 

Pa ? \ an dSots intact, doing as little damage to the root structure as p 0s . 

?ress the earth firmly around them after setting them in. You will | 1;u , e 
had time to grow and harvest an early crop on the row or bed that will receive 
X e ce |ery transplants; 1 suggest early peas. If growth slows after transplanting, 
. , , . itnrh some COF or chicken manure compost, or ferr,_ 


gate/foliar feed them. 

Where water is short, or if you're mainly grovvtng your garden on rainfall, 
I suggest direct-seeding small clusters of celery or celeriac seeds in their find 
growing positions and thinning each clump progressively down to a single one 
because transplanting destroys the taproot and converts the plant into more of 
a surface feeder. Direct-seeded crops endure rainless spells better. 

Pests and diseases. Insects rarely trouble this crop when it is growing 
healthily. However, there are diseases. Most prevention involves rotation, not 
crowding the bed, and making sure the plants can continue growing rapidly. 
This is determined by soil conditions, fertility, and moisture; most of those 
conditions had to be created before the seeds were sown or transplants set out. 

Varieties. Quality seed companies inevitably offer quality marker vari¬ 
eties, hut be cautious about betting the ranch on heirlooms. A lot oi breeding 
work has gone into modern commercial varieties, such as Utah and Ventura, 
to prevent celery from bolting to seed in the first year and to build in resist¬ 
ance to various diseases. Be especially wary of cheap ccleriac seed; it will not 
make much for yoti to eat after you have peeled away all the rough knobs -nd 
protuberances. 

Harvest and storage. Where celery can withstand the. frosts ol vunni. 
your harvest goes on until spring; in this case, snap off or cut off indiddti' 
outer stalks as they are needed, or pull oeleriac plants as wanted while die or 
ers continue sizing up slowly. If you are growing celeriac in a climate v 
wintei filings only a short period of freezing cold weather, you might* J!,a i' 
caution, want to hill soil up against, and an inch (2.5 centimeters) abovcT 11 
ediblt balls, leaving most of their leafstalks exposed. 
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hi l ' c 


,inter means snow and ice, your celery and celeriac crop should 

**** Y rfje enough to begin harvesting toward the end of summer. For 
, mo e ._. _iu,„li„ „„,j „„ . sl .... , , . 


#^ r jr c Iose to Freezing and they can overwinter. Celery can also over^ 
^■' ■ jrowing bed it you have, htllod eairh up against it and have taken 


cc 


Icriae is eminently cell arable and so is celery. Keep whole pi 


ants, 


''^.cvent that soil from freezing so solid that you cant get at die plants 
^ 1 wa nt one. I suggest a careful reading of the Babels book on root ceb 
or enjoy an interesting read of Hendersons classic (jtfrcJettiftg For Profit 
^’'Cing seed. You can grow seed it the plants overwinter. The flowering 
, |lljrL1 ndon process is much like that for carrots, but celery will make 
lousands of small seed-bearing flowers instead of only a few per plant as car- 
jo. If a celery plant makes seed during its first year, and if char seed 
somehow matures, definitely do nor save that seed for sowing (rhough it 
im ght be useful in the kitchen as .seasoning). Celery is a biennial and plants 
rhar act as annuals, going to seed quickly arc highly undesirable, 

You should not try to maintain a hmey celery or celeriac variety unless you 
an manage a plant population of at lease 25 in your gene pool, I urge seed 
savers who want to have a celery in their collection to grow one ol the herbal 
ypSS. These are much closer to wild celery and much more tolerant of less - 
chan-ideal conditions* 
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218-219, 233; pictures of root, 
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fungicides, 302 
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isers, 27, 187-188: USDA 
statistics on, 24, 181 

O 

oil, dependence on, 3-4 
okra. 284-285 
onions, bulbing., 307-311 
onions, straight-shanked, 301-303 
open-pollinated varieties (OPs): of 
Chinese cabbage, 316: ol corn, 

275, 276, 277; growing msmic- 
rions, ! 13, 245: growing seed for, 
138-ill; history 142-143; 
from mail-order seed companies, 
113,114,116 

organic gardening; and compost, 
203-207; fertigation formula, 156; 
fertilizers, 93-94, 203 (see also 
COF); foliar feeding, 161; and 
insects, 2.17, 218, 231 -232; mail 
order seeds, 114, 115. 116. 117; 
seed trials, 109 
















parasites as pest control, 232 

Park Seed Company, US- 13 - 


parsley. 290-291 

parsnips, 100,295-296 

peas, 125,214, 278-279,283-284 

uppers, 84.88,91,139,261,264-265 

pesticides, 218-221,224-230.234, 
735. 236 


Peters, Tim, 140 
pH of soils, 23 
phosphate, 22* 24 
phosphorus, 24, 93 
photosynthesis, 38 
phytamins, 17 
plow pan, 52, 53 
pollination, 135- 136 
potassium, 18, 21 
potatoes, 8,61-62, 226-227 , 248- 
256,253 


pots, 89-90 
potting soil, 88 

preplanting, 24-25. see also specific 
vegetables 

presprouting (chitting), 124-127, 
252,267 

primary growers, 97-99, 107-109 
protein in seedmeal, 22 
puddling, 63'64 

pumpkins (see also cucurbits), 234- 
236,266-268 
push pull hoes, 73-74 


Q 

Queen Anne's lace, 293 


R 

rabbit manure, 206-207 
radicchio, 286 

radishes, 166, 230, 231, 296-299 
rainfall: importance of 18 - 19 ; and 
soil preparation, 59, 152; and 
spacing, 74-75 
raised beds, 57-59, 58 
rakes/raking, 42, 57, 62. 65-66, 68 
Reemay row covers, 221 
reflectors, 93 
retaining walls, 57-58 
rock dusts, 24 
Ronniger, David, 304 
Ronmgefs Potato Farm, 117-118 
root cellaring, 250-251 
Roof Cellaring (Bubel), 251,256, 323 
Roof Development of Vegetable Crops 
(Weaver), 241-242 
roots (sec also roots, drawings of): 
care of 52-53, 58; comparisons 
between different plants, 14, 96; 
growth of 63, 235, 241-242; and 
modern breeding, 164; and need 
of oxygen, 38-39; of transplants, 
85 

roots, drawings of: brassicas, 244, 246; 
carrot, 291, 292, 294; corn, 275; 
cucurbit, 268; legumes, 278, 279, 
280; onion, 307; paisley, 290; 
potatoes, 253, 258; tomato, 263 
rotation, crop, 9, 259 
rototillers/rotorilling, 47, 49-53, 56 
row covers, 221, 226, 228, 233 
runner beans, 281 
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on tools, 78 

( s “ Jes) ’ 2m m - 


via ?Q9 



s 

lafer's soap, 224 

soil: and compose, 64: and fe ir¬ 
rigation, 154, .155; growing 
asparagus in, 317; water reten- 
tioih, 158-159; watering, 166 
sawdust, 188, 194, 198,206-207, 
231-232 

scallions, 301. 302. 303, 311 
seed companies (see dlso mail-order 
seed companies): ethical guide¬ 
lines lor, 106-107; how seeds are 
produced by 97-104; and 
hybrids, 139-140; trials run by, 2, 
107-110 

seedbeds: compost in. 65, 68, 89, 
122-123; making, 62, 63-69; 
weeding, 57-58 

seedlings; in greenhouses, 86-87, 

258, 310; growing your own. 8S- 
94, 321- 322; and insects, 89, 93, 

121, 2.18, 228, 229; planting, 90- 
91; reasons nor to use, 95-97; and 


■ind specif ic vegetables), 105 - 134 ; 
business of commercially pro¬ 
duced, 97-104; depth of, i n the 
seedbed, 65; germination regula¬ 
tions and charts, 101-103; 
growing hybrid, 138-141, 298; 
growing your own, 15, 134-138; 
growth process of 62-63; identi¬ 
fy ing defective, 124; important 
qualities of. 99-104; importing, 

118-119, 28.i; insects and diseases 
m > 256; planting for seedlings, 
90-91: presptouring, 124-126; in 
raised beds, 57; saving on cost of 
181- 1 32; and soil temperature, 

38; sprouting in the iab, 119-120; 
storage of) 132-134; trials for, 

10/-110; unpredictability of seed 
packet contents, 97. 101. 103-104, 
109, 134: warering when newly 
planted, 121-122, 123-124 
Select (seed company), 118 
self sterile varieties, .140 
SESE (Southern Exposure Seed 
Exchange), 113-114 
ah allots, 503 

sharpening tools: hoes, 69; knives. 


loot growth, 63; things to con- 
sider when buying, 83-87; 
diinning, 130, 241; transplanting 
dps, 94-95, 31 3- 314; watering, 
l *63-64, 94 

21, 22, 28, 200 

* LC {$■ec c j Is o low cost gardening 
fleas; seed companies; sowing 


77; shovels, 45 -46, 47; stones* 77 
sheet composting, 186-189,190 
shovels: buying, 45,46, 47; care and 
use of 46-47; choosing, 42-44; 
removing grass with, 54-55; 
sharpening, 45-46, 47 
side-dressing, 25-26 
sieves for screening compost, 68 


i 











ilverbcet, 271,273 

lou-rde^ fercili-'r.s 27 

nap beans, 279-2M.2fU 

oakcr hoses, 165 

M p as pesticide, 224-225, 23 

od. sec grass 

sJ moisture: mechanics of, 

164; and newly planted seeds, 

121-124; overcoming water loss. 

159-160,1S3; and plant spacing, 
150-151; from rain, 18-19; test 

for, 90 , 165-166; and water reten- 

i rn tO 


soil preparation {sc? 

composr/composring; low cost 
gardening ideas; watering anti 
specific vegetables); and acidity, 
23; after rain, 59, 152; for day, 
34-37,48-49, 59,166; and getting 
oxygen to roots, 38-39; by hand, 
54-56; and health problems, 19: 
for high demand vegetables, 17, 
25, 32, 194; low cost; 29-32; for 
low demand vegetables. 15-16, 

32; for medium demand vegeta¬ 
bles, 17, 25, 32,193; lor new 
gardens, 48-49; before planting, 
186; for raising seedlings, 88^89; 
with a rofotiller, 49-53; with a 
shovel/spade, 43-44, 46; for sub- 
soil infertility, 152,153-156 


soil temperature: and composting, 
187-188,189-190; and cucurbits, 
266-267; at night, 37-38; and 


watering, 123-124 


soil tests: for day soils. 35, 156-158; 
fractional analysis, 157-159; use¬ 
fulness of, 31 

Southern Exposure Seed Exchange 
(SESE), 114-115 

southern peas, 283 
sowing: depth. 65, 239; overseeding, 
127-128; presprouted seeds, 125- 
126, 127; resowing due ro disease, 
220-221; seedlings, 90-91; seeds, 
121-124,129, 130-131 (su also 
specific plants): too early, 22 3; 
and use of COF, 24-25, 66, 94-95 

soybeans. 282 

spacing, plant (itr aho specific veg¬ 
etables): and amount of produce, 
128: chart, 148-149; explanation 
of chart. 147, 150-152; how to 
get uniform rows. 126-127: inten¬ 
sive gardening v. separated rows, 
56-57, 59. 146, 147, 152; to iso¬ 
late self-pollinators, 135; as 
seedlings, 130; terminology oh 
240; and watering., 150-152, 159- 
160; and weeding. 74-75, 151; 
when sowing seeds. 131 
spades, 43, 54-55 
sphagnum moss, 89 
spinach, 299-301 
sprayers, choosing, 76-77 
sprinklers: agricultural, 173" 174; 
choosing, 166 - 168 ,174; deSeifin- 
cies, 168-170; designing a system, 
170-172, 1.74-176; drip systems, 
176-177; model ratings, l? 1 ' 17 



, l7 M72. 173, 174; per- 

* 

r , for 174-175; tesr lor, 165 
dioports roi, 

, 2 U 267 


sK er manure, 32, 33, 89 
sterilized soil, 88-89 
stinkbugs, 235-236 
Stokes Seeds, 86, 112. 113, 302 
storage ejfso specific vegetables): 
of produce over winter, 250-251; 


of seeds, 132-134 
Stour, Ruth, 183 
sulfur. 17, 18, 21 


super-hybrids, 130 
survival gardening. 60-62 
swedes, see rutabagas 
sweet potatoes, 256-261, 258 
Swiss chard. 271, 273 
symphalans, 217 


T 

tankage, 21, 22-23 

teas, compost, 155-156, 204, 236-237 
teas, kelp, 24, 161,220,236 
Territorial Seed Company. 2, 10-11 
Territorial Seeds. 101, 102, 115 116. 
269, 300 

thermometers, soil, 38 
thinning: beers, 27J; carrots, 292- 
29a; importance of, 128, 3.31; 
method, 15, 127, 129, 130; pro¬ 
gressive, 240-241; seedlings. 130. 
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241; tomatoes, 262-263, 265; dur¬ 
ing water shortage, 153 
tillering, 274, 276 
tilling; by hand, 54-56; with a 
vototiller, 49-53; by season, 55; 
test for, 49,90 
tilth, 39, 64 

tomatoes, 84, 88, 91, 138, 219, 227, 
261-266, 263 

tools (see alio sprinklers; rocotillers/ 
rototilling): basics,. 41-44; buckets, 
78; care of, 78-79; compost grinders, 
196-197; files, 47-48; hoes, 69-75; 
knives, 77-78; pots, 89-90; rakes, 
62; rorotillers, 49-50; shovels, 42- 
47; sieves, 68; soaker hoses, 165; 
spades, 43,44. 54-55; sprayers, 
76-77; wheelbarrows, 75-76 
Toro Company, 172 
transplants (see also seedlings): and 
compost, 68, 94-95; and insects, 
218; leeks, 313-314: putting in the 

around, 94-95, 313-314; reasons 

C 1 

nor to use, 95-9/; things to con¬ 
sider when buying, 83-8/; 
tomatoes, 261 
trellis for peas, 278-279 
tripods for beans, 2/9-280 
tumblers, compost, 195-196 
turnips, 230. 231, 296, 297. 298,299 

United Kingdom, 5.6, IIS-119 
urlnc as fertiliser, 28, 30,212 
Usi „ s Cover Crops Profitably. 212 
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vegctabkcari.mism. 9-10 

Vcseys Seeds, 11 1 

W , ro 47 254 

walking among plan^ • ’ 

Ht Waste Products oj df”* ■ 

(Howard), 207 

water shortage 51 and crop cover, 2 
'and direct seeding, 322 ; increase 
Eg j, 145-147; and making mm- 

post! 199; plants to grow with, 

271,274, 280 ,281; and sprin- 
klers, 168, 173; steps to 
counteract, 3-4,152-153,161 
water softeners, 76-77, 225-226 
watering (see also low cost gardening 
ideas), 145-161; compost, 199, 
200,201; and disease, 168; dry 
soil, 159-160; with a fan nozzle, 
162-163,166; by fertigation, 153- 
.(56; in intensive gardening, 150, 
(64-165; leaves, 1.60-161; newly 
planted seeds, 121-122,123-124; 
at night, 168; schedules for, 161- 
163,164-166; seedlings, 63-64, 

94; with sprinklers, 165,166-177; 
test for, 165-166; transplants, 96- 
97; with well-spaced plants, 
150-152,159-160 


Wafenm' Vegetables (Solomon), 2 
weeding (see also specific vegetables): 
around seedbeds, 67-58; descrip¬ 
tion, 15; in fall, 55; with a hoe. 70, 
70-72, 71, 74-75; with a knife, 77; 
and mulch gardening, 182; and 
plant spacing, 74-75, 151; and 
replanting, 67. 259 
weevils, 28 5 

West Coast bet-ds, 116 
wheelbarrows, 54, 75-76 
Widstoc, John, 145-146 
wild plants, 13-14, 1 28-129, 219 
William I lain Seeds, 113 
wilting, 159, 160-161, 163-164, 267 

wind effect on seedlings, 5/ 
winnowing, 248 

winter: and biological process, 8-9; 
and cover crops, 211 -212; storing 
produce over, 250-251 
winrerbor, 246 
wood compost, 198. 202 
wooden handles, care ol. 78-/9 
worms, 36, 225-226, 22/ 


zucchini. 269. see abe cucurbits 


About the Author 


-parted out growing a large vegetable garden in the 
lsan Fernando Valley, California, 1973- During the 
rtr Ir years I attempted all the usual homesteader 
foibles—chickens, rabbits, fattening a steer, i even 
n-ied market gardening using biodynamic French 
intensive methods, and tailed miserably, I moved to 
an Oregon 5 acre homestead in 1978, After searching 
for a legal cash crop. I decided to raise the conscious¬ 
ness of fellow veggie gardeners, and scarred Territorial 
Seed C o m p any a n d w ro t e C * ro ivb iv \ ego ta b f cs V \ es f oj 
fte Cti:;trades. This opened rhe door to what has been 
my life! work—encouraging ai'home food self stiff!- 
Liency. By 1985 die business had turned into a monster: 
my book was in its third edition, i sold Territorial 
and devoted myself thereafter to enjoying independent poverty and a horrw 
stead-based lifestyle. 1 moved to Canada in 1994. to Australia in L998. 1 am still 
‘foimg veggie gardening books, giving classes and doing ei j thing 
:l£ lp people become financially independent through piodueing iheii _ ^ 

I am also proud to be the creator of an online library. so.Iandhea rh.org. 
!?M* key books on the connections between soil fertility and human 
health. 
















